[TITLE OF THE INVENTION] 

KEY AGREEMENT SYSTEM. SHARED-KEY GENERATION APPARATUS. AND SHARED-KEY 
RECOVERY APPARATUS . 

[BACKGROUND OF THE INVENTION] 

[(1) Field of the Invention! 

[(2) Description of the Related Art] 

^(Dmmm^m\'^xm^LX7t(Dmm\^^^n^o mxi^. i-mt^^mi^m) o 

\^xm^<ttm.^<tt^n^(Dx\ ^^mmn^n^ r s Aw^^'^mf^M±o)j^ 
ijvy h 'y :i^T{zj:'omMizmmt^ztt^'^mx$>^o 

iEm(Dmmm^m\^xm^^^m.^Lxw.^^^^^-r^mz^ m^^^^jtcD 

-:^-e, ifi^, '/>mmm^comL\^m±tLx. ii:^:/-trMt^ ^-xa (Ke 

y Encapsulation Mechanisms) L^ltStl^yo^Tb^^M 

ms^^^m\^xmmmm:t^mmmt(Dmxpimm^mmT^7j]^^'') xi.x^ 
K). mmmwit. ^^it7 XAEiz^m^cD^^mmp k^Aij Lxm^^c 

nmmm^yi^\zx^Wi^\.xm.^:sc^±^t^o 
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M=3ti)i3^3fe«$nTV^'5RS A-KEMT;i':f'; XAJZoVNTiJiWrSo 

(1) R S A-KEM(7)v^7"A/N°7^-^ 

' y\ -y iy ZL : G 

(2) RS A-KEM®l^MiihMli 
•S8i(P> q n = p • q^^^T-So 

• (p-1) ^ (q-1) (DM^^^jki^^^tmL. tm^^^^Ltr^o 

d=l/e mod L^lf^-T-So 

:id-e, ZHt. {0. 1. 2 L- 1} t^<btj:^m^X$>^o 

•^^iipk=l: (e. n) tL. m^Msk^ (d. n) tt^o 

(3) RS A-KEM©Ht-f-<t; 

T#^*liKi:Ht-t:S:Ci:^£t5;t»-r'5o J':^TCBt^>ft;T;urr'; XAKemE^3ov^T 

Znti, {0. 1. 2 n-l} jb^^tji^m^Xh^o 

• K = G (s) =S:^5)ct-'5o 

♦C=s^e mod n ^^t^gf -So 3 dT T ^ J (i^t^^^-To 

(4) RS A-KEMcDm^'fb 

•s=C~d mod n ^^JS^'^-So 
•G (s) ^^^L, K = G (s) hf-So 

MHp k*^#L. m#L/c::2>Wllp k=Srfji6®Bt-^<bT;Hf U XAKemEtcA 

tiLx^^mKts^^:^c^^miiiLx. \s§^:scc^^mmw.^mmr^o ikiz^ 
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lii.±mmLtzJ:'?iZ^ R S A-KEMT;W=f 'J XAJ3*3V^T{i, Ht^-ftT;!-!/ 'J 
XAKemE(3j:0, v >'^' AtZ:^^ Lfeg« s =&i:^lflMp k =&fflV^THt^'^l: LT 
Bt^3S:C^^^L, iSfeU, ®-tT;Urf'JXAKemDt3J:0, Bt^lSCC e>$JSmii 

A /jr^m s =l:*e* -1) o Ht-t'fk T ;i' U X A K e m E S^/^-f- T ;u =r V X A K e m D 
H K # m -e t ^ C i: C /j: ^ o 

m^scm. 1 ) 

#li 2002-25261 1 ^'J^m 

i,'$^^t^'$CM. 1 ) 

m^mn. oj^w*. rmf^et^j . >"j-x/«$g^!¥:®i$c^, 

1997. 

Jeffery Hoffstein, Jill Pipher. and Joseph H. Silverman, 
"NTRU: A ring based public key cryptosystem". Lecture Notes in 
Computer Science. 1423. pp. 267-288. Springer-Verlag, 1998. 

Victor Shoup. "A proposal for an ISO standard for public 
key encryption (version 2. 1)'\ [online]^ 2001^12>^20B, [2002^9>^29B 
^5^], — >y h <URL: http://shoup.net/papers/iso-2_l.pdf> 

±i^LfcJ;-9f3, RS A-KEMT;W=rv XATfi, Bt-f-^^C e>Mli?:^ ?> 

LA^L^c;6^e>, NTRUHt^^fflV^T, H:* ^-tr ;^ - XAT^b ^ R S A - 

KEMT;U=f UXA^MLT^*ii®ge^^fi^^^^h-r^^(3. NTRUet^^- 
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[SUMMARY OF THE INVENTION] 

^^a. ^^mm-Ttmrn. n^m±^yom. ^^mmTtij)^. Pk^m^fSL-fu^^ 

A S.i>'^^*M7t y n ^ ^ A ^ ^ ^ @ 6^ h f ^ o 

^-r^m2rt*^^^^is:i:, ^j^^ntzmtm^^^ ^ y Ym\zm-^\^x. ±^ 
■^ntzmmm.^'^- vm^^^itx^x^ m^^itrnm^^f^Lt^^^^it^m^. 
'Sim^ntz mmm^itrnm h±^^n tzmmm^^itmm {3 v ^ t , mtm^ 

z.(Dm^\zx^ii^ p^m±fS.mm.\u ^fiXsn/ciuiBv- Kfi^^Bt-t^bux, 

±i^L.^m ■^ntzmtm^itmrn. ^nm.±f^^nfz mm'w^^itmm t iz ^o- v ^ 
T, mtm^p^m^iiiti-r^i}^^t^^mm-t^(Dx\ ^^M^^^tttzcto^tsK 
^ntzpi^mt^^m^7tmmiz^K>^0^:^nrzm.^Pimmiii!)^-mT^m^iz. 

nrzpmm}i^mmm.7tmmnz ^ntzm^Pimmtij^-m l ta^^m^iz^ 

^ntzmmm.^iy- Fffi*>e>m^r^^' y fm^^^l, ^^sc^ntzmmm^y'y 
^> F^e^3S-:5v^T, ^jiSL^ntzmtm^iy-h'm^m^itr^o^x. mtm^m 
m7tmw:(Dmmm^^^izm^x. iEt<®-i-s/- Ffa^^^^sns'^cc^f^, lufH 

^n^m^itmmtiTbm-xh^hmnx^^tzisbxh^o 
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yy^±^-r^si^<t^mt^m?L. mmmm^mt. $e>n, ±0si^ntzmmm 

sz^ntzm^^yy^yy^mtir^iiiti^^t^mx^o 

mti^ntzms^m^^^m^mi^x. ^m^ritzmm^^itzi yy^yy-^u^Lx. 
m^^yy^yy^^m-r^cDx. m=^izjmibri^zttj:<. ^^m±ijSi.mUi}^ ^ 
^^mm7x:mm.^::3yf-yy^mm-t^z.ti^^xt^t\^^^^^)b^$i^o 

^jjSi.mmx^'^x. i/- Kfi^fe^^-rsv'- Kffi^^^®:h, ±j$.^ntzmm>'- 

y h^Mizm-^^^x. ^^$n/cmjfe>'- Fft^Ht-^fbL-r. m^^mm^±0Z 

^^5gt, ^iicLtzm^m7b^ibmm^^-( y vmRzfmm^^m^^^L. mm^ 
fzmm^'y-(y Ffih^fflv^T, ±j$.^rifzmti^y- Yimz'^mm^^itT )vzf ^) 

X. mmu^^j^L. ^m,Lfzmmm-^hmm-y'7^yYm.-Rifmm^^m^^j^ 
•t^(Dx\ ^mt'mm^'^»m'^fzm^(Dmmzio\^x^ n-a^zhmz^r^^ 

"^nnz-y^^y vm.'Rv^^m^^iiL-t^z.hit-x^^hm'^x'^^o 
^fz^mm^^m^^mmt.<ikmm^m.n\..mn^nfzmm<^mm^m\^x^ 
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e>->- h^m^m^^^mL. frier v h-mib^^y^^y h-m^m^^^^L. 

n^clufe->- F fit wnat^'ft: T ;u =f y XA=gr JILT, :2;^^MBt-^S:=&^^-r€) 
i^^MMBt-^'fb^i:, ^^^nfcfjfEv'- Fftt, fjIB^v^' y FfttS.it;fHulB^^*li® 

-S^-e, ffi#CDS«t3:JoV^T, TO-^'fb=§:-r'5):ii::^ci:<. ^2 Mi^C^I=&fflV^^:. ^ 
1 Mt!cfB;b>e>fj|B^*M=&^^t-So 

e>H(rtBrt*ii=Sr^^!g-rs®T% Ffii;65^M$n/i«^-efeoTt, ttWiiom 

tcfc 0^5S$n/c^^M^^^=&^#L. HufB^MIiBt-^'fb^fi. HulBv-- F{tt;6- 

NTRUBt-^:^^c7)Bt-^'fbT;i'=j''; xac j; mMi^j>mm^^^^mt Lxm\>\ 
fjiBi^- v^m.^-m.i^-^mn.-t^fzmzmt^-f'y^y v^m.^^i^^m\^x. fjiB^-- 

mm^mt^mt. mm'^mm.^^^^ LT©friEBg-^'fb->- Ym.^m^'Rxfmm 
m 2 mwim^'ktsmm^^imm^^^t^o 
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izm-^^^x. ^j^L^ntzmtiiy-- vimzmomnr ji^::f xj^^mLx^ m2m^ 

zcDmmz^^n. ^^m±^^m\t. mn^ritzmm<i>mmt±s^^ritzmm 
■f^-(y K^ii:=&fflv^T, ±^^ntzmm^m.miz'jkmmm^<tT ji^zf ^) x a^ss 
Lx. mis^^^^±^L. ±ijZ^ntzmm^mmizm^\^x. ^^^ntzmmiy 
-h^imzm(DmMTJVzf^)xi.^mLx. mzs^^^^^^L. mmmim^^R 

'J xi^^m\^^(ox. mmm i ^^:scRrjmmm2m^:icti^^m^nxmm^n^ 

m^^^<t^zt.t^x^^o 

Wmm 1 Bt-^:ii: LTcD|frfBBt-f-'fl:^aEfli#JS^2SLt/HfrfBm2Bt^:i:>&r^ 
trffjfBBt-t<bff # ^^^T ^ o 

A =&jgffl-r ^ *^-e t -So 

So 

m.mt.mmy-vmii\z. mn^m^x^ mum2^^^^^f$.-t^o 
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iz^^n^Zttj:<. m^(DmmiZ:i5\^xm.^il)^-^mti:J:'?lZ^ ziy^yy^mm 

fzmmi^- h^mt^^^'^^y h^mRzfPi^m^^mL. ±ESi^ntzmm-r^-( y f 
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fl^3«o'v^T, ±m^ntzmmiy- h^m^m^itLx. m^<mm^±^L. 

mn. ±0.^ntzmmm.^-r'7 ^ y h^mizm':5\^x^ ±0sc^ntzmmm.^'>-vm. 
^m^itLx. nm^<tmm^±^t^nm^<t^^h. ^m^ntzmt^m^im 

^^L, ^ij^^ntzmtm^^>-vm^nmm^<tLx. nm^<tmm^^s^L. 
^m^nfzmtim^^mm^ns.^^^ntzmBnm^<tmmiiizm':s\^x. luta 

^mtn^mm7€mmiz^K>^^:^ntzm^Pi^miiif)^-wii'r^m^iz. u^^^ 

m-^imnL. mn-^ritzmm<i^mmt.^m.-^rifzmm^^ y v~m.h-^m\^x. ^ 
^^ntzmmiy- Yimz<i^mm^^it7 )vzf^) xi^^mx^x. mm^^itmmh l 
xmu^^itt^-v^m'^^j^L. mu^^it^y-vm^mmL. mm'^mm^^t^ 

^mmu^^i^x.. ^i^\.fzmmm.^mw:mt^hmmu^-x=7-( y K«t>*itffB« 
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fE¥iJ»T¥IS:{i, ^«L/iHfrfBDt^<bi— Ffi#^^i:^^Lyi:HuieTO#Yb>'- F 

^ntzmm^jkmmt^^^^ntzmmx'^ ^ > Frnt^m^^x, ±^:^ntzmm->- 
\''imz^^mmm^it7juzf^)X2.^mLx. ^Mnet-f-^^^^L, ^^^ntzm 
iBv'-Fffi, mjisy^^ > F^^35.z>*H^JfB^^*Mc7)v^-rn;:)- 1 ^2— ^^r^i* 

izMi;c;-r ^mmm^mnr ^m^mmn^^. mn^ntzmtm^m^m^^x. ^ 
m $ ntzmm^^'itmm iz^^ n^bmrn'^mmm^^^iz . mm-i^mm^mt t =r 
XAizMi^^-t^'j>mmm.^7Jv::fv xa^sslt, ^^v- Fffi=&^i^-r^i^M 
mm^^t. ^^sn/cm^i^- Fffi, fjism-^^^^ > Ffist;iufBm^^*ii 
©v^■rn*> 1 iiK±iz. mmm2~ys\^^m^^mLxm.^m2mmM^±^-t^m 
^^h^^^. mmmm^mt. mM^'m^<tmmtmMm^^<tmmtnzm'^<m 
Kf3ftx.T, ^m^titzmmm^itrnm^z^^n^mmmzmi^mii. ^^^n/i 

J: § , mms^^itmm n mte,nv^^imm ^izm-^<^imzft^x. 
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mmpimm^^^mii. ±m^ntzm^m.^i^- h^mizmmm i ~yj\^\tmik^ 
mLx. m^mmM^^^L. ±sSiLtzmmm.^m^m7b-^mmm.^-:r^>(yvm 

X. mmiy- ¥^mizm I -yji^^mm^mLx. mimmm^^ij^L. ^s^Ltzm 

Rxjmtm^pi^mo^^\zf^xx. ^^^ntzmmm.^^>- h^mizmmm i -ys 
\^^mm^mLx. m.^mmm^±^L. ^^Ltzmtm^m^imTb^^mmm^^ 

zomij^iz^^t. mtm^iy- Y'^imzmmm 1 -':f3\^^mMc^mLxn^n^ 
m.^mmm-^mnm^^^m^±i^SL-t^(Dx\ m^v-- ^^mTbrnm^ntzm^x 

zzx\ mM^<i>mm^^itTjvzr^)XARumm^j>mmm^7ji^^''):^'^ii. n 
TRum^zfj^iz^^hox^)^). fjte^^^^^^ea, mm^j^mmtLx. n 
TRum^yi^(Dm±i^(.7 juzf ^) XAizj:K>^sSL^ntz^jkmm^m^^mL. m 
lev- - vmi)^^iy- vm^^^^±sS(.L. fifey^^ > Kfii*-e>-/^-f y h^m^m 
NTRUBt^;^^®Bt-t'fkT;n/';XAj3j:«9, mm^i^mm^^^^ 

^m^^±sZL. mm^x^mmm^^n txcDmmm^itiy- h^m^m^RUmum 
2 mw^m^^tsmmm^itmm^^m l> Mi5*js?5iiiz#^«> mmm^mt lx. 
NTRvm^ii^(Dm±s^7 =r 'J X A {3 J; «9 ^fig ^ ntzmmm^m^^WM 

T, NTRUBt-^T^Urf U X A^mmr ^ Z tt^X^ 
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T, ^m^nfzmti^^itmmiz^^nx\^^mmmis§^^iz. mm<!>mmm^ 

gpi:. mn-^nfzmm<i^mmii^ji(.-^nfzmmu^x^ ^ y vm^^m^^x^ 

mmi^^-x^. ^jiL^nfzmmM^^immL^t---m.-r^tf^^i}^^nw\L. -m. 

Bu fern 2 Ht-t :Sc;6^ $ n T $ n ^ fii^ ^ < f ^ :i ^ T t ^ o 

mnmrnm^m^^m^^tLx. mmmim^^t Lxm^^mmm^^^^^ij^ 
L. ffjiBii 1 m^^h LX(Dmms^^^t^mm^m^Rummm2m^^%:^tsm 

ti. mmm^mtLX^ NTRUBt-t:^^®ii^^T;urr>;XA{3j;0^^$n/c 

^^^^L. mnLtzmtm^m^m^^mt Lxm\'^x. NTRUBt-f-:^^c7)^ 

^yyi^r^UXA^^ckO. MIES 1 Ht-^:S:#JK^=&m-t LT. m.^^m^m^^±lilSl. 
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^L. msimm^mi. mmmis^^:saiLx<Dmmm^<mmm^m^t. mm 

m^itmm ttx (Dmmnm^immm^m^ t t^-mr ^ t^^t^mmr ^ o 

X. NTRUBf^y;i/=f'; X/.^mm-r =b Z tt^X t 

^Tjuzf^) xA^MLx. mmm^i^- Kfe^&^^-r^o 

z.zx\ mtm^m^^^ma. mmm.^iy-v'miz~:fj\^^mmi^mLx. m 
:i(Dmmzj:^t. humz-yj\^^m^^mLx. mikm^±^L. 

z.(D^i^\z^^^^ mmM.^'y-Ymzjw^ a.mwi^mt(Dx. nM\zmmn. 
i:L, '^(D-^^m%m.^^-M^>Lt^z.}i\z^^^ mtm.'%-x ^ ^ y Y mmim 
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^m-&nfzmm^^it^yy-yy^m.^Lx. m^^yT^yy^^^r^ox. m 

[BRIEF DESCRIPTION OF THE DRAWINGS] 

These and the other objects, advantages and features of 
the invention will become apparent from the following description 
thereof taken in conjunction with the accompanying drawings which 
illustrate a specific embodiment of the invention. 
In the drawings: 

■rm.itmx^?>o 

m4\i. Ht-t^Bi 1 2 o (Dmi^^^-rfsim^mmx^^o 

m7it. ^-f-^e 1 2 0 b®^^^^-r <y ^n-efeSo 

m9\i. Bt^^ai 1 0 ccomm^mffxj'y^mxh^o 

mioit. ^^mmi 20 c(Dm^^^-r-:fuy^mx^^o 

mi 1 tt, m^mw 1 1 0 c Rifm^mm 120c osjf^ =s:^-r^s^^^BiT^ 

0 1 2 (i, Bt-t^s 1 1 0 cRam^mm. 120c (Dmmmom^^^-rmm^ 
wtmx^^o 

1 4(i, m.wmm. 1 2 0 d0^^^^T :/n ^n-eabSo 
^1 5li, Bt^^e 1 1 0 dRXfm.^^m. 1 2 0 dcDlljfP&^t-^o-^^- h 

"Cfe '5) o 

gll Q\t. Bt-f-^ai 1 Od^tC/m-^^Bl 2 0 d®ajfP=Sr^-r^S^M^-eab 

So 
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1 9 (i. Bt-^^g 1 1 0 e Rum^^m: 1 2 0 e omf^^m-t mm^mmx'h 

HI 2 0 (i, m^mm 1 1 0 e St/m-i-SB 1 2 0 e ©^WJOlbf^^Sr^-T^aam 
[DESCRIPTION OF THE PREFERRED EMBODIMENT] 

1. mmommi 

iJJ^-r^o =J ^T^y^ygfiffiv-J^T^A 1 NTRUBt-^^fflV^Tii:*y•tr;Wk^ 

;^ - X A (3 J; ^ MIfiit ^ o X Bt-^<bii« -5 Bt-^ii« ^ 7^ A -eS) -5 o 
1. 1 NTRUBt-f-:^^ 

(1) NTRUBt^;^^®>'XxAy^v^-5' 

NTRUBt-f■:^^^3^3V^T^i, ^tS:©i^;^xAyN°^^-^, N, p, QTb^^tEL. 

±ta:^fi^Cfi, v'^xA/N-^^-^CD^J^ LT, (N, p. q) = (107. 3. 
64) , (N. p. q) = (1 6 7. 3. 1 2 8) , (N. p. q) = (5 0 3. 
3. 2 5 6) ©3o<Dl5>J*5^tf e>nTV^^o 

];:Xn. ^m:m(Ommx\t. vX7"A/n'^^-^N=1 6 7i:tT, IJgH^:grfT^„ 

(2) NTRUBf-^:^^c7)^]g^i^» 

afe-So ciw-e, rx^aj iiX(Dam^M.^-t^z tt-r^o 

^^mm^m^h. mmm^^^f. ^isc^^s^m, sLi&#^^r, Bt^isc^js^c 
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(X^4+X^2+l) X (X^3+X) 
=X~7+2 •X^5+2 -X^S+X 
= X^2xH-2 • 1 + 2 - X'S + X 
= 2 • X ^ 3+X ^ 2+X+2 

(3) NTRUBt-^;^^OB§-^<l: 

m^m \z ^m^mnx ^ Bg-^<t t ;b =f' x a e ^jg l t , 

Bt-^^#:^^c=E (m. r. h) ^±licT^o 

ZZX\ E (m. r. h) (i. NTRUaf-t^^^^B^^'ftiT^l'r/U XAEfd, ^ 
:^t3oVM:{i-^C!)^l?5c*^ rij ^1)^0, ftfe©d^@c5Jg^3ov^T«^i!c*^ r-lj 

(DNmcD^Mo)^^. dmo^ikTb^ rij *^odiic^)i^^;6> r-ij -e^b 

0. (N-2d) mo^mt roj h7'J:-5J;^^3. ^{^n^o 

$mt^^m2izj:nit. /n°^^-^n= i e tcoj®-^, d = i 8T3bi)o t-'it^ 

t.. 1 S^Oi^l^*^ rij T2bO, 1 8^@(7)^^*5 r- 1 J -ea^O, l 3 l ( = 
1 6 7-3 6) mo^BiTb^ roj ^^c^J:^(3, ^Ik^m^r Jb^itn^o 

(4) NTRUBt-l-;^^C!)m-t<t 

^^■rs^^^fiJi, i!feJ3^t-J:^{3NTRUBt-l-;^^©«^<b*fir^o 

XAD^JgLT, m.^^^^^m' = D (c. f) ^Sr^^f^o 

D (c, f) {i, NTRUBt^^^^^m^T^U^^ 'J XAD{3, m^^^ 

m^c. Rzfmmm^m^f ^At}Lxn^n^^m^mno)^^x$>^o u^r 

(5) NTRUBt^:^^(7)^-^x^- 
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1. 2 3 >x>'^ygeis">'7>xA 1 ooi^5£ 

1 2 0 5ot=e--$^ i 5 5i:*>e>^ 

1 3 o^ift-Lxmrn^nxi^^o n^mmi son. mw^mi 2 0RU7.if-:h 
m^mm 1 1 0 b:m.^mm. 1 2 0 ^it*, -^n-?niHi-©^%iiKs.a'^%MK' 

tz^ y y y ^^^mK^m^^Xm^itLXV^^it::' y y y ±sSlLfz 

m^it^yy^yy^mmL. «-f-^«i2 0«. Bt-f-'fbnyxv^y^^^L, 

Lrzs^^^t^y'ryy^m.^Lxw±::'yy'yy^^}j^L. w^mmi 50it. n 

1. 3 ziy^yy v-y^mmi 4 0 (Dmi& 

/N'^ei 4 v^r J^n^n-by -9-, ROM, RAM, /n- F 

bfib^^mf^^n^^y\^^~9i^7.y'J^X^^ (mmLX\^tj:\^) » ffjfSRAMX 

1fit!C(^^5^=' VT^y^^'m i (1 ^ i ^n) *^e>^^$nTV^'5o =3>'7" 
yyV-^^^W 1 4 0(i> B§-l-^« l l OCD^mzitCX^ gp^n >7^yym i ^ 
M^ffiL, m^itiLtz^^ziyy'yym i ^, WfflllI/IS2 0 =&in-LTIlt^^e 1 1 

1. 4 U F 1 6 ORt>V^'; F 1 7 OO^^ 

'j;^ - F 1 6 0(i, IBti^#:i: LT 7 ^ -y ^ ^ ^ U =5r^^ffl LT V>S - F 

^ Jt, ^ ^ 'J :^ - F 1 7 0 tt, p< ^ 'J - F 1 6 0 i: mmoij- FS^IBilSe 
Tfe 0 , f-isbmmm^m^ f h ^iBit L T V^ So 

nyh^©-e2feo, ■^n^'nMii^-Lx\^^o 
1. 5 Ht-t^si 1 ocomss. 

Ht^^a 1 1 0 0 2 tr^-r J: ^ ^MMA;(jia5 1 1 k SLtic^fiScias 112, 
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Bt^^ei lOii. M.i^&3iZ\t. ^ aya^yV. ROM, RAM, 
a.-^'7^^^^^A;65gBiiC^nTV^'5o fjlfiv n -/n -b -9"*^ lu 82 =i V - 

-So 

(1) 'j^mmxti^i 1 1 

^iflMA:t>gP 1 1 Ui, ^ ^ U ^ - K 1 6 0 P>m^^B 1 2 0 ® 

(2) ^^±^^1 1 2 

ai^^^lfPl 1 2«, ^*iiK=&^i^-r^fci6G)7C^i^cC^v- Kffih LT, Slit 

(3) mim^^i 1 3 

m 1 ISM 1 1 3 ti, SL^^JSggp 1 1 2 e>ai?!c s ^^WlZ 0 , SLI^IC s OPSM 
G (s) ^^BSL-t^o mmCit. lUtJ^^ 2 k \£ y h O)^^ y iy ^mm-^^^ 

^ccfc, /N-y v^M^fi, — ;^[^14MI&®-ffl-e^So miMilc^l 1 3 

it. mm^G (s) ©±fek If y h ^SL^fiu L, G (s) ©Tfektf-yh^^ 
*liKi:-r^:ii:t3J:'9, ^^L/cMMG (s) p>rt*liKi:gLf!(fflu t 

(4) B^-f-'fLaJl 1 4 

Bt-t'ft:^! 1 4Ji, :2>WMA^ePl 1 1 ;6>e>^^M#]S^h=&Slt^«9, SLIgC^ 
JSfeSPl 1 2*>e>gLt!cs ^^tt^O, 01 MMl 1 3*>e>gLticfiu^^C«^o i!*C 
13, mTO=t^J3 LT, NTRUBt-^tr cfc 0, ^WH^^^h ii^Mu ^ ^fflVA 
T$L^s(7)miBt-f-35:c 1 =&^^-r^o 3r-e,gL^fiiu(i,^7^' y Fffl-eabO, 

mcDmmnb^ ri J Tabo, d^@©js©^^t!c;6^ r- 1 J T-abo, roj 
LTis:^L, {0. 1 N- 1} t^^mmLtj:\^^j:^iz2 dmomu^m. 

rij i:L, ^«5©di@©MiBiat5c(3cfcO-^n^n^$n'5d^©JS*:7c:a)^©^^l^ 

r-ij tL. ^(Difk7t(Dmoy%mt roj i:t-^o 

t^cfc^t, aiJcs =&2ii^«^L/ci©'^(7)N*fTOIf h^JcD#^(^{fi*^ gL^# 
IKcsODTfeb If >> h a©^^, JgX ^ b(7)^^t|![i:-rSo Af*:6*Jl3{i, s = 1 0 0 1 
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0 (if yh^m) O*-^, SLt!c#^^s p=X ^ 5+X ' 2>S:^55c-rSo 

^ 1 Bt-^liCc 1 =B§-^35:^JK^E (sp. r, h) ^^^f-So 

(5) Sli^M^l 1 7 

^ 1 i^ftgp 1 1 7 fi, Bt-f-^kifp 1 1 4 p>m 1 Bt-^:5: c 1 "9 , m 1 at-f- 

35:c 1 h 1 3 O^^LT^^^gl 2 O-vSlftf^o 

( 6 ) 1 1 8 

S y m^*LTV^^o 

ym^mLX. a^:i:m' = Sym (c. K) ^^^T^o Bf-f-^^^B^ 

Tyy) mi ( 1 ^ i ^n) ^^Ct^O, ^ 1 KlSflfP 1 1 3 P>^t*iiK=Sr^tt^ 
0, Stt^^/i^*MK^1^ffl LT^liCm i (1^ i ^n) iZ)^mmm^T Jl^zf ^) 
XASym^mLX. ^^aUBf-f-jtC i = S y m (m i . K) (1 ^ i ^n) 

^ilUHt^gpi 18«. ^taUBf^lSCC i (l^i^n) ^02ill#gpi 

1 9^m:t>-r^o 

(7) m2mm^i i 9 

m2^^^1 1 ^^aUBt-t^l 1 8A>e>#taMBt^3tC i (1 ^ i ^n) 

1. 6 m^^ei 2 ocD^^ 

2 0ii.m3{zmTJ:oiz.m^mxt)^i 2 i.mi^m^i 2 2. 

m^^t^l 2 3, m2MI&gpi 2 6, ItiS^gpi 2 7, ttiiH^^^l 2 83lUf^2 
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U^'^Wl 2 Ofi, et^S® 1 1 0 h|nl#cDn>t°i-^:^;^7^A-efeSo v-r 
^n7"n-b-y+)-;6^ =i > tf^ - ^ Ati^igo T«jfp-r ^ d ^ t3 J; 0 , ^-tS 

( 1 ) mmmxt}^ i 2 1 

(2) miiSM^a^l 2 2 

mi^m^l 2 ^ y^-^ y h 1 3 0^^?M.TBt-f-^«l 1 0*>5>miBt 

^^c 1 =l:Slt^O, ^ltlKo;t^lBt-^:SCc 1 ^«-f-fbSP 1 2 3'\m:^-r'5o 

(3) «-^<t:BPi 2 3 

m.^it^i 2 3 it. m^mxtimi 2 1 t-^^m^m^m^f ^^ctmo. 

MSiSl 2 2t-^mi^i§^^c 1 ^Stt^O, i!^t^1-cfc-5{c LT. NTRUBt-^t:: 

-So 

=r'j XAD^JSLT, m^SL^#:a^sp' =D (cl. f) ^Sr^^f^o 

T% «^gLI§!c#':«^s p' ©#^<7)#|!C*^ «-f-atiC s ' ^ 2iil!c^^ L/i«^(7) 

A^e^JCf*, «^gLt5c#:S^s p' =X ^ 5 + X ^ 2®J^-&, a-^aigcs' =1 

00 10 (tfy hsm) ^^^-r^o 

(4) ^2MM1 2 6 

m2mm:^l 2 e^, mi Mf^cSPl 1 3*«*LTV^-i,Ml^i:|s|DH^G0T;^=f 

m 2 Mt5c^ 1 2 6 a-f-fb^ 1 2 3 5>m^SLi!c s ' =fe§Ct^ 0 , 0 1 li^gp 

1 1 stmmizLx. m-f-sL^s' ohmg cs' ) ji^^r, Migcfic 

(s' ) ^-ib^mmu' t^^MK' ^i^cLfz^imuu' t^mm 

K' t^iiimmi 2 7-^tiit)-r^o 

(5) itm^l 2 7 

it^^l 2 7 it. m3izm-r<i:^iz. B^^it^l 2 7 :>Ltttmmn^l 27 yt: 
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it^mn^l 2 7 yii. U^it^l 2 3 i)- i^m 1 c 1 =S::gCtm«9, ^218 

2 6;6>?>«*MK' ^Stt^O, Bf-^-fbgP 1 2 7 x e>m 1 SBf-t^ c 1' 

K' =&tt5;':7L?'cCV^o 

(6) ^2S«^EP1 2 9 

m2^«|[Pl 2 9tt, ^' y9-^y h 1 3 0=gr^LTBt-f-^ttl 1 Oib^ibPimm 
Bt^3^C i (l^i^n) ^^mL. ^mLtzPimmm^^C i Cl^i^n)^ 

2 8^ii!,tir^o 

(7) 2 s 

^^ilUm-^lfP 1 2 8«, tbi^^l 2 7^>e>^*MK' ^^Ct^O> m2^^g|5 1 
2 9;?>>5j^®MBt-^^C i ( 1 ^ i ^ n) 0 , glt^ fc^^HK' ?r{g 

ffl LT^Ct^o/c^ilMBg-^^C i (l^i^n) (3^il®B§-^T;u=f U X A S y 
m=S:JgLT, ffi-^lSCm i ' =S ym (C i . K) (1 ^ i ^n) =&r^fi)ct-'5o 

^^3, ^mmm^^l 2 :^^L^c«-t35:m i • (1 ^ i ^n) ^W^mW: 
1 5 0-\tti;^7-r^o 

1. 7 S^^e 1 5 0S.l/^-:5' 1 5 5 

S^^Bl 5 0«,^-^^ttl 2 0;6>e>a-f-35:m i ' (1 ^ i ^n) =&^ttmo, 

^tt^^ fcm^3S:m i ' ( 1 ^ i ^ n) ^m:m.m^:sLU^pm^^^^ l, ^^^Ic 
1. 8 Hg^^ei 1 os.t/a-f-^gi 2 o®«jf^ 

Bg-^^S 1 1 0 CD'^mmAt)^ 1 1 Ui, ^ ^ V - K 1 6 0 ^m^^W: 1 2 

;^7-rs (y^xy-xs 1 0 1) o 

SilBt^'fbgPl 1 4t^iiitl-r^ (Xy'-y-fS 1 0 2) o 

mz. mimm^i i 3{*, n.nc^fS.^i i 2*>e)gL^s=&^ct^»5, gLi^s(7) 
m^m.G (s) =&^5gL (7>x>y:/s 1 0 3) , mz. mim^^i i 3«, wtsc 
ffiG (s) :^^ibu.mimut^^mKt^^^Lx. ^Lm.mu^m^<t^i i 
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t)L. ^^mK^Pimmm^^i i 8^tB:^-rs (^^^^ y i o 4) o 
sLiJc^^^ 1 1 2 5>gLi5c s ^sctm <o.mi mik^ I 1 ib^mm u 

0. ^Wit#:^^hi:aMu=&.fflV^T^L3§!cs©mlBf-^::i:c 1 ^«t, m 1 Ht 

?!^J3> mimm^i i ri*. Bt-^<bapi i 4t^ibmim^^c i ^^^ct^"?, m 

ys 1 0 6) o 

i$^^3> «-^^ai 2 0(Om^mAtl^l 2 l fi, U ;^7 - k 1 7 0;6-e>m^S 

(xt^ y 1 5 1 ) o 

mz. mi'^iS^l 2 2{i. y^-^^ y h 1 3 0=Sr^LTHt-i-^Bl 1 Ot-ib 
1 0 6) o 

m 1 ^ft^ 1 2 2*-e>^ 1 Bt-f-:$tc 1 ^^i>-fm<o.rkiz^ mmm^m^f ^fflv^T, 
miBt^:^ c 1 ^m.^Lxm.^^^s' mim^^c 1 iim^sLi^s' 

^it^^i 2 7^w,t}L. m^^^s' ^m2mm^i 2 6 -^mti-r^ {^y-v-f 

S 1 5 2) o 

SLtScs* ©M^ffiG (s* ) =fc^^L (7.^-y-/S15 3) , MMG (s" ) 
e>gLMu' i:^^*MK' ii^^^LT, SLMu' i:^*liK' 2 

^{3, tfc^gPl 2 m-f-fbgPl 2 3*-?>^ 1 Bt^^c 1 =&^Ct^D, W.2m 

Wi%\2 6t-^^^mM.\x' ^^*MK' ii^^tt^O, ^lSfBt#:ic r =1:^^ 
L (X7^-y 1 5 5) , m 1 Bt^lfcc 1 ;&5gL^{fiu' ^ffl V^/c«^at!( s ' ©Hg 

ttntf (>^7^«y-::^S 1 5 6) . «-t^ei2 0{i. ^!!iSI=&i^T-r -So 
^ilMBt^^il 1 8fi, ^^t'^^mML<r)^-Xn\ i (1 ^ i ^n) H 

1 mWi^ \ 1 3*^?>^*liK=&Stt^D, #^*liK=&1^ffl LT¥:im i (1 ^ i ^ 

n) t^i®liBt-tT;i/^ 'J XAS ym=g:ilLT>^iiMBt^3^C i = S ym (m i . 

K) (1 ^ i ^n) ^^^L, ^iiliBt^3i:C i ( 1 ^ i ^ n) =&^2^M^aJ 1 1 

9'Nm^7-r^ (;^x >y 1 0 7) o 

m2?il^SPl 1 ^^MUBt^^l 1 8*^e>^iiMHt^:SCC i (l ^ i 

^n) ^^^CtlKO. h 1 3 0^^tT«-^^Bl 2 O-^ia^ftL (Xx 

<y :/S 1 0 8) . ^aS^SrM-T-T -So 
miBt^:i:c \i>^m.^^^s' ©Ht^iic-c^nff (>^x«y^S l 5 6) , hklSEgp 

1 2 7«, ^^^HK* >Sr#tfflli«-f-gP 1 2 8-vm:t?-r-& (;^x-y ys 1 5 7) o iSfe 
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m2^m^l 2 Bit. ^ y9-^y V 1 3 0?r:/hLTBt-^^ei 1 Oti^h^^ 

Sec i (1 ^ i ^n) ^'^mL. Pimmwi^^i 2 8-\m;t;-r^ i7.f-y^s\o 

8) o 

^Jl, ^^ilUm-^gP 1 2 8 {i. ifclS^gpi 2 7;6-e>^^*MK' ^2^ 
^asi 2 9*>5>«aiiBt^:^C i (l^iSn) =&^CtlIO, ^t^^HK' $r^ffl L 
T^ilMBg-^lirC i (l^iSn) H^iiUBf -^T;!/:/ 'J S y m=SrJfe LT. ® 
■^35:m i ' =S ym (C i . K) (1 ^ i ^n) %;i^L, ^-^ziCm i ' (1 ^ i 
^n) =&S:^^ttl 5 0-\m:/7L (y^x-y^S 15 8), :fi!iS^i^T-r -So 

1. 9 =3 >x>^yBfi#^>Xx A 1 Ot^ljf^^iiE 

=Sr^5feL, MIfcfiiG (s) *-?>gLt!cfIui:^^*liK^=&#ai-r'5o if^f^, Bt^^tt 

1 2 o-\^«t-^o 

•G (s) =&^5gL, G (s) Tb^ibu. K^^fife-r^o 

• ^*iSKt:miBt-f-:i:c 1 ^^mij^^o 

mi (1 ^ i ^n) ^^^aMHt-f-T'Bt-^fk tTBt-^3S:C i (1 S i ^n) $r;fc^L, 
^ y -y h 1 3 0 'Ir^ LT^-^^M 1 2 0 -v^||f=-r-5o 

m-^^B 1 2 0 ti, m^mm. i 2 0 mmm^m^ f s.a*^iiM#^^h 

=&A;'7h L, ^ y^-^-y h 1 3 0 =&^LTBt-f-^B 1 1 0;6^P>^ 1 m^^c 1 

m.^u.ms' =&B^-f-fkLT^iTO-f-:scc r ^^^l. cT =ciTabntf, 

•G (s* ) =&^^L, G (s' ) Tb^^u , K* ^±!jZr^o 
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■^Ms' = s tJfeoT, G (s' ) A-ej^tBSn-saMu' =ut:tj:K>. 

^*liK' =Kttj:^o ^LX. s' =sRZfu' = u 0 S:oc7)T\ cl* = 

c i^^^K)iL^. m.^mmi 2 otiBf-^^gi 1 otmc^^mK^mmx^^z 

u^mmi 2 0it. miULtz^^mK' (=k) ^m\^x. ^o^-^^y 
Y^^Lx^^mwi 1 of}^hP<mmm^:scc i (i ^ i ^n) ^^^Mm^^xm. 

-^LTm-^^mi' (l^i^n) LT^gp-sm;^t-So :i ^^ilUBf 

m-t^Bl 2 0(i, iEL<m i '=111 i (1 ^ i ^n) Z.}it)^Xt 

1. 10 t3*5tt^^* 
NTRUBt-f-=SrfflV^T, M;^ ^-tr^Kt^ - X AT^ ^ R S A - K E MT;i- 'J X 

13*5V^T«, gL^s©/N>y ~>^M^f*G (s) *-^^^*lit3jn;iTSLt!tMu 

miSBt-^:i:cr ^^fi)cL. ^1 WBt^iicc 1' ;&5miBt^:i:c 1 i:|sicf*T'5ic 

1. 11 Mmm 

(1) fflV>^NTRUBt-^<^)/N°^p<-^N= 1 6 Tlzpg^^nv'jrV^o ^^v^-^ 

(2) Hg-^'fLgPl 1 4 S.l/a-f-<t:gP 1 2 -y h?IJcr)#lf-y h<7)fi^: 

«ajx.ff, SLf!cs;i)-P>ai5c#JS^s p-^®^g|«, fc'v h notify hcom^^^ 
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^ la^ffi 7^ - y V N T b T 4j J; V ^o 

m(D}k7t(Dm(D^^^ rij i: L. dm<D^^7to-m.(o%Wi^ r— u f&o^fe 

(3) Bt-^'fbgpi 1 4^i?/m^<ba5i 2 3-efflv^§^MliHt-^;^^«, Ht-f-^fb^P 

1 1 4^3fev^T, u.mis^'ikmm^^ikmu^m\^x^^itLxmis§^:icc i 

mK.it. E 1 Gama 1 Bt-f-:Sr^fflf h, f ^^n^iaE 1 G a m a 

(4) mimik^l 1 3{i. MtSc^G (s) ®±{iklfy h=&SLIgc«ui: T 

# tB -rn ftfe © -e J: V ^ o 

«»J^t^> mm^G (s) ©±fek//2 If >y h^Mfiu^ Tfiz:kx3/'2tf 
^ h ^^^*liKi: LT^JcI;V^o ^^tz. mi^mc (s) ©2ktfy h©-5*>, llf^/ 

(5) l§L^fiiu«. miMtSc^l 1 3 3^t/m2M^lfPl 2 6T^^$n^U^t3 
Bt-tSKl 1 2 0^::-e|5lDffl=&#e>ianti\ ftfetD^^:^fe=&^ 

m^it. ffi«(7)H^F u n c (3>!«J-L, u = Func (s) ^ LTBf-^^B 1 1 0 

1 0 nm^^m. 1 2 0 ^{3*5v>T, 

•G (s) ^^^L. G (s) ;6-e>K^^^-r^o 
•Func (s) ^:^J5)cL. u = Func (s) tT^o 

(6) a^fiuti, ^IM^^I 1 3 2Slt>'m2MtScl35 1 2 6 T^^^n^l^il^t^ 

t;. Bt-i-^ei 1 2 o^Tllll:^fi=&#e>nn^^cfcv^(Z)-c^ Bt-^^e 

1 1 0;6^M(Iu=&^-^^Bl 2 0 b t^it^^^t LX cfc V^o 



25 



I 



Bt-t^a 1 1 0 ^3:te.V^T. 

•G (s) G (s) ;6^e>K=&«-r^o 

-So 

Ht-f-'fk ^ niTcfSLM u >lr«-f--r -5 i: t T t cfc V>o 

(7) sLtifftuti, Bt-^^ei I 0 2 0 txmcm^m^nmtj: 
\^o)x\ ^im^u(D-^^(D^^mm^mimmm>i 1 sRzimzm^^i 2 ex 
^^L. ^mmu(Dm<o (D^^(D^^mm.^m^^m.i 1 oi)^ibm^mmi 20c 

-t^e 1 2 0 \zmmLx ^ =fcv>o 

(a) G (s) >&^^L, G (s) ;:)>e>K, u 1 ^^^"T^o 

(b) SLMu2^«L, W^. a-^^ei 2 

(c) gLticfeu=l:. u = ul xor u2*>e>^^-rSo 

(d) ^LMu^fflV^T, ^1 Ht-f-35:c 1 =^^fig-r 

(e) SL^ffiu 2^^«-r^o 

(f) G (s* ) 5r^^b, G (s' ) *-p>K' . ul' ^^mt^o 

(g) SLiScfiu' u' =ul' xor u2*-e>^^-r^o 

(h) ^^L/cSLMu' =&fflV^T^l WBf^itc r ^Sr^^T^o 
'©tit, Ht^^fil 1 0(i, SLMu 2 ^Bt-^<ktTjt^L, 20 

^fc, (c) RZf (g) ^3^3V^T, ^me^Ji^S^Px o r {3f^^T^O?g»$rfflV> 

LTst; c^:v^o (c) s.t>* (g) ^3fcn^T, ^n-^nJnSts.i/e^^=&ffl 

(8) m-^x^-o^^tZcK "^Bt-^^M 1 1 0 tm^mm. 1 2 0 iKDTB^TM^c^ 

mcx^^m^iz.. ^^MK' ^mtj-r^f^fDKnz^ Bt^^ei i o^b^^wcs. sl 

tz/^'y->^mm^^m.^mmi 2 o^mmL. m.^mmi 2o^-z(DJ^-y^>^mm. 

Z(D/^yi^zLmm^tLX. BM(D/\yi^^mikHizMLX. U.^s<Dy^yi^^m 
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^f?^. m^it. y^yiy^mWcmH (si I u I Ik) -^^Ny i'illtScffiH (u I 

^tz. z(Dm^. Bt-^^ai 1 o(omim^^i i 3 a. mm^c (s) *>?>gL 

Bt^^B 110b S.l/^-^^fi 120b Bt-^SB 1 1 0 b (i, m6 tz^T 

cfc-p^3, i:^M®A;t>^l 1 1, SLic^^gpl 1 2. ^1 MlSciasi 1 3 b, Hf-^^bgp 

114b, mimmmi i 7b, ^^anHt^^i i 8Rzfm2mm^i i Bt^i^m 
^^nx^K>. m-t^Bi 2 0 it. 0 7J3^-r=t-5J3, MiSA;^gpi 2 1 b, m 

ISW^I 2 2 b, 2 3 b, m2MlgC^l 2 6 b, it^^l 2 7 b, ^ 

iiMm-1-^1 2 8S.t/m2Sftasi 2 9;6-?>^^$n^o hbg^gP 1 2 7 b (i, ^3 
MM 1 2 7 u S.C/itlJ^^ma5 1 2 7 V ^-^tr » 

Bt^^B 110b d«SLt!c s ®y\ y ^ L, ^-^^tt 1 2 0 b d © 

/N-y v'^MM^Ir^IE-r^^t^, Bt^^Bl 1 0b(3:teV>T, H80^S^^ia^3 
^■rJ:-9t3, ^lH^gpi 1 3bt*, G (s) Ir^^L (^T^-yT'S 103), G 
(s) ;6^?>K=&^s£-r^ (;^7^>y:/S 1 04) o 

^ r L, ^Ik^m^ r 25.Uf:2>MM#^^h =&fflV^T^LI»[ s (DM 1 Bt-^::^ c 1 

^^5?L (;^x^>:^S 1 0 5) , /Nyi^^HtlcffiH (s) ^^^ir^ (Xy'yZfS 

1 1 1) o 

iS^C, 013^«gpi 1 7 b(i, mi«^^^c 1 =g:i^fiL x -y :/S 1 0 6 ) , 
>y ^ MtScttH (s) ^^«-rS (::^7^'y7'Sl 12) o 

mz. 2 0 b^3^3V^T, ^ismiipi 2 2 bt*, mist^j^c 1 

ML (y^x y >^S 1 0 6) , /^>y v'iMl^ffiH (s) ^^mt^ (T.v'^yZfSl 1 
2) o 

m-f-fb^P 1 2 3 b f ^m\^xm 1 Bt^35: c 1 =&m-t LT 

s' ^^5jcf ^ (Xx>y^S 1 5 2) o 

^tc, m2Mt5clfi51 2 6(i, G (s' ) L x «y •:^S 1 5 3) , G ( s * ) 

;{)^e>K' ^^^-r-S (^x y T'S 1 5 4) o 

mz. itm^l 2 7(i, m3&it!f^fPl 27uH<:kO, H (s' ) =&^^L (7.7^ 
■y/S 1 5 4) , ifcS^^tiCgPl 2 7 viZ^K). H (s* ) =H (s) A-sS^iLT ^i)^ 
if^*>^xy^L (;^xy^S16 2) , ^i!c3i:-rn{^rt'^liK' ^m;t7f'5 
>y 1 5 7) o 

^=l:fflVNT, gL^s{3'f^ijn1t^^|5ftL/c^®=S:Bt-^'fbLTmiBt-t:i:c 1 =1:4^ L 
T^j J:VNo -r^jr^^-fe, la6^3;foV^T, Bg-^^fb^SJ 1 1 4 b«, #JdMR a ^^55t L, 
s i:Ra®hf >y hi^^s I I R a Offi^Bt-l-<b LT^ 1 Bg-tlifc c 1 >^^fi)cL, 0 7 
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^3*5V^T, ^-^-fbaJi 2 3b{i, mm^:ft:c 1 ^m-f-LTs' I iRa' ^^fi)c 
Ra* ^m^LXm^U^^s' ^^SSLLXi^^W 

^tc. m^:$:mi i:im^^nx\.^^m<0. s l \ RaomcDRf^Olz^ s^Ra 
(D-^m^mF (s. Ra) ©^i^fflV^l:^ J:V^o 

2. IIJg©J^^2 

v^^i:v^) iz'o\^xmm-r^o 

n'SrWL/cv'^^xAT^bD, m^mG (s) ;&-e>aMui:^^MKi:©flfeC$ 
e>J3^^IiE0a>S:^5)ct-^,^i:, SLtiC s ^Bg^^k 1 Bf^^ c 1 

mmaizm'^\^^xs^^<tLfcm2m^:icc 2 t^±0ZLxmm-r^^iz:}s\^x. ^ 

vxy^yifiWvT.x A 1 0 tmfj:^o 

2. 1 =1 >x>^;^Sfi«>'^xA 1 0 c<7)^^ 

=j>7"y^y@£Mv:^xA l O c ti. u >^yffi#i/y^7^ a l 0^|si#c7)^^^ 

*LT*5 0, m^^mi 1 os-t/m-^ssi 2 otcftxT, st-f-^ai i o cs-o? 

m^^B 1 2 0 c =gr'^^T?v^^o -t®ftfe(7)«^(3oV>T{i, =/ >7^>^yEfti^:^x 
2. 2 Ht-^^B 110c (D^^g 

Hf^^Bi 1 0 cti, lagtz^-Tctdf^. Bt-^^ei 1 0 tmmo^mm^^Lx 

*5 D . SLUSt^^^gP 112.^1 mik^ 113. Bg-tibiaJ 1 1 4 1 1 1 

7 t3f^;iT, SLtlC^^SP 1 1 2 c . ^ 1 MtScgP 113c, Bt-^-fb^a^ 1 1 4 c , SLtJc 

^;^i?ia5i 1 6 cRumimm^i i 7 c^-g-tfo 

:i z Xli. a^^^^ 1 12c, mi 113c, Bt-^-fLgP 1 1 4 c, SLIgC 

^y^^lfPl 1 6 c 1 1 1 7 c toV^TsJjgg-r^o 

( 1 ) SLiJc^^^ 112c 

SLtJc^^^HJl 12c«, Pi^mK^^^-t^tiisb(D7tt:tj:^i^-h'mtLX. SL 
^s=&^^t, :fc^L/iai?5cs^miMl^^l 1 3 bi:gLtlcv>^>7^i l 6 ci:-v 

(2) mi H^a^i 1 3 c 

mim^^l 1 3 c«, M^^^l 1 2 c;6>e>SLIf(s ^^Itmo, gLtScs(7)M 
IgScffiG (s) ^^^-r^o :i^t^cWt!cffiG (s) i}^^^mma t^^MK 

3c«, PIWG (s) (D±itLk \f h^^mmaHL. M^ffiG (s) ©^-PbI® 
k If y h =&^*liK^: L, HMG (s) ©Tfek If h =&ai!c{tui:-r'i)o 

miP^tfcgPl 1 3 c«, ^^Ltz^mma tU.^mu ii^S^^imi l 4 
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(3) Bt-f-<tgi3 1 1 4 c 

m^it^i i4c», 'j^mmAtim>i 1 1 *>e>i:rTO#^^h=&^ttiio, 

M^api 1 3 c A-e>^IiEfBa i:gLMui:^^Ct^O. JS^ctz^f J: 3 J3 LT, 

n J trabo, -ftkodis^i^^^^ifc^b^ r- 1 J -eabo, n<o(D^(D^mm^ roj 

^mu^mu^^^^iomm tLxm-^L. {o. i 

N-u ^-<hmmLt£\^^^iz2 dmcomm^^m^L. mwcDdmcomu^m. 

KkitcD^W^^ r-lj h L, fOJ t.-t ^Z. ^^z^^) ^ nM^m. 

^ r 'Sr^^f'So 

^Ct^-^fc^IiEffia*^NTRUBf-^(Z)Bt^T;W=/y XA E HiifflT t -5) J: 
Bt^fb^l 14c«> ^SEfga =&2ii^^5|LfcJ©'^(3*3tt'5N^c7)tf >y h 

^j(7)#^cofii;^>^ m£m.^^i^2ip(D^y^(D%mztmr^^o\z^ ^SEft^^^ 

a p=SrP^-r-g>:ii:m;0, ^SEfia ^^IiEfi#:^^a p t^^^^-T^o l^iJ^f^, ^ 
a = 1 0 0 1 0 (tf >y h^^) ^SEfl^J^^ a p = X ^ 5+X ^ 2 ^^fig 

^fflVNTl^SEfe^^^a p{3Htri2Bt-^T;U:J>;XAE^JfeLT, Bt-^3:c#3g^-e^ 
-5^1 Bt-f-35:c 1 =E (a p. r. h) ^^^T-So 

Bt-^>fba5 1 1 4 cti, ^fijcLfcmiBt^3:Cc 1 ^mimm^l 1 7 c-^fcb 

(4) SLIISc^Xi^gpi 1 6 c 

SLfScvXi^^gpi 1 6 cfi, SLifc^fijcSPl 1 2 c e>gLIS[ s . H 1 

IfPl 1 3 c;6-p>^liEifia=fe^ttlX0, J!^f3, m2Ht^:ic 2 = s xor a 5:^ 
^L, :i^L;^cm2Bt-f-^c 2 1 1 1 7 c^^t)-t^o 

ZZX\ xor «#ftb6^I^Sfni^»=Sr^1-i^#i^-efe^o 

(5) mi^W^fPl 1 7 c 

m 1 mmm> i i 7 c et-i-ft:^ 1 \ Act-^mi c 1 =&^tt^ 0 , 

1 6 ct-^m^^Scc 2=&:gtt^o, ^ct^o/cHiBt-f-:i:c 1 t.m 

2. 2 m-^^Bl 2 0 cO^fig 
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m^^m 1 2 0 c EI 1 0 j; ^ (3, m-^^e i 2 o i: iii^o^^** l 

T^j 0 , mi ^mm^ 122. m^it^ 123,^2 1 2 e 2siz>*i±i^^ 1 2 7 

tzft^T, ^l^ftlfPl 2 2 c, m.^<tmi 2 3 c, SLf^vT.iJ'^^gpi 2 5 c, 

m2mi&^i 2 6c:Ruitm^i 2 7 c^^tso 

ZZX^ii^mi^m^l 2 2 cU^it^l 2 3 cSL^gCVy^i^^^^l 2 5 c, 
m2Wl^gpi 2 6 c S.t>*tti^g|5 1 2 7 cf3oV>TUJW-r'5o 

(1) ^1 -^m^ 122c 

^iS^gPl 2 2 cti, -Y V^-:^^ h 1 3 O^SrrfhLT, Bg^^g 1 1 0 c;6-e. 
miBg-^^c 1 tm2^^^c 2 t:=&SCt^«9, ^Ct^o/im 1 Bt-^3tc 1 

Ykgpi 2 3 c-vffi:t?L, ^lir^'^tzm2m^:^cc2^^^k^7.^m^^l 25 c-. 

(2) m^'fk^l 2 3c 

m^itm 1 2 3 c (i, mmmx:)j^ i2if}> ^mmm^m^ f ^^i-fm K). mi 

2 2 c;i)-5.^ 1 Bt^3ic 1 ^Stt^D, rkiZ^T^oiZLX. m^M^m 

^■f-^tgpi 2 3 c«, m^m^m^f ^m^LxmmLx. mim^^c 1 fztu 

IS«^T;^:^■'; XAD=&SgLT, m.^^Um^m^a p' =D (cl.f) =S:^^ 

^asnTv^-5c^)-e, ffl-^<kgpi 2 3c«, a p ' ©^^so^i®: 

2mmim^^fitzN^cD\f^:^hy\\x$>^m^^mma' o)^m(DimzMm-r^ 
fflii-r^o m.^^mm^m^ap' =x ^ 5 + x ^ 2c[)j^^, a-^^ 

SEffla* =10 0 10 hmW iz^^-t^o 

m^it^ 1 2 3 c(i, ±^Lrzm^^mma' ^^^■^T.^m^^i 2 5 
c-^tatjL. ^{•fm-orzmi^^:icc 1 ^ttm^i 2 1 c^^tit^. 

(3) a^-r;^^!^*^ 12 5c 

SLISS[v;^i7^*^l 2 5 cti, 0 1 1 2 2 c ;i)^e>m2Bt-^:S:c 2 *^Ct^ 

•9, a^^biasi 2 3 c;6>?>«-f-^iEfia' ^SrSCt^O, 

«^SLI!cs' =c2 xor a' L, L/i«^af^ s ' =S:m2M?^a5 

12 6 c^ai^'^-r^o 

^c*3, Mv7.^ia5 1 1 6c;6^ ^^ftbe^l^SfDt^f^^^T, ^*MBt-^ 7 =r 'J X 

A,^^»x«^m=&fflv^s^-^^3^5V^T,gLf^vxi5'gfe*IH5l 2 5 c «, ^^-^n, 

v^^i: LT4j <^;v^o 

(4) m2MiScgpi 2 6c 

m2MI?!cgPl 2 6 c«, mi HMl 1 3 c ;i)^*-r ^Mtlci: 1°) CMf&G»3 J; S T 



30 



^ctizo/im-i-sLifts' cr)i§iS:fiG (s' ) ^^^^fe-r-So ikiz. mimm^i i 3 

c i:|n|«|[3 LT, mm^G (s' ) ;*>e>^IiEfga' ' ^^*liK' t^mUu t 
^^figL, ^^L/c^Ma' ' ii^^HK' t^m^-u' i:^it«S^gpi 2 7 c-^ 

(5) JtlfifgPl 2 7c 
itmm 1 2 7 c (i. 1^ 1 0 J: V tklS^i^^gP 12 7s JtLKHt^'fbgP 1 2 
7 t ;6-e>«^$nTV^^o 
Bg-f-'ftgP 1 2 7 t (i, MM A;^ia5 1 2 1 e> ^MH^J®^ h ^^tt^ 0,^2 

^^hiiSLMu' ^fflV^T, Bt-^'fblfPl 1 4 ci:|Hl1il3LT^IiEfta* ' 
2 7 s-\tB:^t-^o 

^/c. ttitt^»lfP 1 2 7 s (i, ^218^^1 2 6 c;i-^#^*llK' ^^ttlZ«9, 

m-f-'fk^i 2 3 c;&-e>iiiBt-f-3:cc 1 ^Sr^ttmo, Hf-^-fk^aj 1 2 7 tib^^mmm 
^^ci' hi^itmL. mim^^c I =minm^:Xc 1' -c^^ummr^m 

2. 3 3y7^y^7gB«'>:^xA 1 0 c®«jfp 

v^T, mi wz^-rmm^mm^m^^x. mmr^o 

S 1 0 1) , SL^s 1 0 2) . mm^G (s) MIBC 

MG (s) ib^^^mma. ^^mKRu^mmu^min-r ^ (t.^^ 121)0 

mz. Bt-§-^ai 1 Ocli, ^iiEfIa=&. ^ISM#^^h]Slt;fgLt!i:feu ^fflV^TN 
TRUBf^tCcK OBt^<bLT^ 1 Bt-f-:S:c 1 (y^7^-y:/S 1 0 5) > ^EE 

ffia t3So'tf§L^s =&Bt^<btT^2Bt-^3tc 2= s xor a^^T^C;^ 
x>y:/S 1 2 2) o Bt-^^fil 1 0 c (i, miBf^iiCc 1 HmZf^^^c 2 

y^-^y h 1 3 0$:^LTffi-f-^Bl 2 0 c^mmr^ iT.T'yZfSlO 

6) o 

■r^j:tPt>, ;i(DBt^^fil 1 Oc(*, ^:iLTO^!!La=&^TV^, Bt-^35:C= (c 1. c 

2) ^m^^fii 2 0 c-vat^-r^o 

(a) gL|gCs=&^^f 

(b) G (s) G (s) *-P>a. K, u^r^fiXT^o 

(c) ^liM^3s^h,^LMu*fflv^T^aEfia©mlBt^:^:c 1 ^^mr^o 

(d) c2 = s xor a^^^t'-So 

1 4 OA^e>^Ctmofc¥:i:m i (l^i^n) >g:ftfiiiBt-^:^^{3j; OHt-^fbLT 
Bt-^3S:C i (1 ^ i ^n) ^r^figL (;^7" >y 1 0 7) , ^ > - >y h 1 3 0 
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-yj. m.^mm: i 2 o c f*, m^mm 120c commm^m^ f Rif'^mm^m 

^h^SCt^«9 (^x -y^S 1 5 1) . V 1 3 0 ^^LTHt-f-Sfi 1 

1 0 c;6-e>miBt-^:i:c 1 i;ll2Bt-f-3tc 2^^«L (;?.x-;'^S 1 0 6) , ^1 

^S15 2) o a^^^EMa* H«-:5tm2 Bt^^ c 2 =6:^^ LT, m^SL 

lies' =c 2 xo r a' =&^^-rS (:;^x-y7^S 1 7 1) o ^-^^B 1 

2 0c«> a-l-gLiS(s' ®MMG (s' ) e>^liEfi a ' ' , ft^MK' S.t>*SL 
Mu' ^r^ttJ-r-S (^x>>^S17 2)o $e>Jl. ^SEffia' ' =&Bt-i->fb LT^ 
iSBt^:iCc 1' *^figL (;^7^y;^S 15 5), c i" =c 1 "e^ntf (;^7"'y 
T'S 1 5 6) , ^*MK' ^mtl-r^ 1 5 7) o 

(a) %mm^^^f^m\^xm\^^:scc i^m.^i,x2i' ^^^-r^o 

(b) s' =c2 xor a' ^:i5gt"'5o 

(c) G (s' ) ^^J5)cL, G (s' ) ;6-^a' * , K' , u' ^^JSg-T-So 

(d) lirMM#:^^h. SLMu' =&fflV^Ta' * ®0 1 ^Bt-^:SC c 1 ' =&^^ 

(e) cl' = c 1 ;6^^i£-r'5;i^i;'-5;6^^x y ^-r^o ^3i-rn«^*liK' 

#^^f A^m^^fii 2 0 c -efflv^p>nnf?, mi^^-Xc i fiiEL<^-t$nT, 

^-^^SEfia* =a ^iTiO, m2Bt-^^c 2ha' t-h^m.-^n^m.^^lWis' = 
s ii^c^o G (s' ) ;&>e>#tB$tl-5^iiEfia' ' ^ a tfj:<0 . ^^MK' 

= Ktti:K>. n.^mu' =utt£^o ::dLT, a' ' =aRUu' =u7bmK)iL 

o®-e, c r =c 1 *«^0 3i:t>, m^^Bi 2 0 cttBg-^^ai 1 0 c iiioii:^ 
*liK5r#i±i-ei- ^ h t3 7^cc 

«-^gSl 2 0 ^' y^-^-y h 1 3 O^^LTBt^^ei 1 0 c 

?>^aMBt-^^C i (1 ^ i ^n) ^^mL (7.x y^S 10 8), #aiUfc^* 
UK* ( = K) =fefflV^T, ^^t;^c^taMBt^35:C i (1 ^ i ^n) ^PiMmm^ 
■:fJ^\Zj:<om.^LXm.^:$Cm i ' (1 ^ i ^n) L 1 5 8) , 

m-^3tmi' (1 ^ i ^n) =§rS^Sfil 5 0-\tB:'j-r^o 

K' -e^-5 0l:\ m^^fi 1 2 0 c(*, iELV^a^3tm i '=m i (1^ 

i ^n) =S:#^r ^*^T*t^o 

T\ m2Bt-l-3:cc 2*^5>#?pnsm^gLt![s' fis^^J^c^o ^oT, G (s* ) 
ZOm^. a' , u' A^^n^na, u^M^=i:-5;^cJ?)f3^1SBt^^c 1' fi^ 1 
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2. 4 mm<0j^m2iZ:iSi,1r^^W: 
2. 5 ^?^1^J 

(ommizn 'bm'&^n^ hcDXittj: < . ■^(D^w^7&m.Ltj:\^^mmiz:is\^xm^ ts: 

(1) ^Kmat-ibmtiEm^m^ap^(D^m\t. i^cDmmjjmxh^w 

u*^e> r 0, dmcDrkitomo)^^^ rij ht, di@®^;^7CiD:^c7) 

^l!c=Sr r— IJ i:t. ftkcz)J^7ccD^a)1^^(i TO J i; tc^ J; d t3-rn«, ftfe©^^ 

(2) Hg-i-^fbiaS 1 1 4 cRUf^^-fbgPl 2 3 cTfflVN^^MUHt-^fi, m^it^ 

1 1 4 c^3*5v^T, ^mma^'jkmmhiu.Bimu^m\^^xm^<tLxmi^^:scc 

1 =fe^^L, m-^'fb^l 2 3 c^3^3V^T, miBt-f-^c 1 =&tS^liT^-f-LT, ^ 

^J;^(^, E 1 Gam a 1 ^^fs.^\t. h, f ^^M'tlE 1 Gama 1 Bg-f-cT)^ 
LTc 1 =S:^^L, m-^-fb^l 2 3 cf^^n^T, c 1 f LT a * ^ 
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(3) SLMutt, m 1 Ml^asi 1 3 c RU^^ 2 MtSclfP 1 2 6 cT^^^n-SW. 

i5i-i3^, Bf^^ai 1 0 ci:m-^^Mi 2 0 c ii-cnzm^n^mwt, ^o^i^ 

^Jxf^, 1i^<7)MI?!cF u n c tz^L, u = Func (s) ^LTBf-f-^Bl 1 0 

cnu^^mi 2 0 c ii-einii;ffi=&#e>nscfc-5n tx^ J;v^o •r''j:tpt>> 

•G (s) G (s) *-e>a. K^^^-r^o 

•Func (s) ^^JSSb. u = Func (s) h-t^o 

(4) $e>(3, ^LMu^3oV^T^i. mi M^SISl 1 3 cRl/mzmm^l 2 6 

c-e^^sn-sj-r^^f^^, at-i-^ei i o c tm^^^mi 20c tx^mcmtm^ 
nn^^ctv^fc^i?>. Bt-^^si 1 0 ob^fLi^mu^mw^mi 2 0 c^ik^^wlt 

■ttj:t)t>. mT<7)J;-5t3. Hf^^Bl 1 0 c ti, Bt^^C ^^Mu ^ 
Bl 2 0 bfXi^ftUT^ J:V^o ^tz. ^mmu^S^^itLXmm LX h 
•G (s) ^±^L. G (s) *^P)a. K^^tJSg-rSo 

• s^^mmi 1 0 iLi![fau&, i 2 0 b-sigft-r-So 

(5) $ e.^::, SL^!^ffiu^::•oV^T^i, Bf-f-^® 110c ^m^^B 1 20 ctX 

mcm^m<hrLrm^\^rzisb. slmu©— gp-eab-ssp^itig^&miMMi i 3 

c RUm 2 MM 12 6c L, SL^ftt u 0 ©^^«^=feBt-^^« 1 1 0 

c;i)-e>a-^^«l 2 0 cCe^^^WLTt c^:V^„ 

0iJ^{S\ I;iTc7)J:-5t3. Bt-f-SBl 1 Oc{i, Bt-^35:C ^SL^M u 2 ^«-^^fi 
1 2 0 cizmmLXijJ:\\ ^tz. Bf-t^fil 1 0 cf*. SLfgCftu 2 ^^Bt^'ft: LT 

mmLxh^\'\ 

•G (s) ^^^L. G (s) A>?>a, K, u 1 ^^^-T-So 

• Bt^gfii 1 0 c«, ^ij^, SLtScfiiu 2 5rm-^^Bl 2 0 c-^mmt^o 

• Bt^^Bl 1 0 ctt. SL^{(u = u 1 xor u2=&^^-r-5o 

(6) U^mmi 20 c\i. miBf-tliCc 1 *^m2^^gpi 2 6 c-e#?>n-5^ 
Ma' • (Dm^^7!}^}:f^^^^^^y^^n\\ cli^a' ' (Dm^:SCX$>^ 1. 1 
Pi^mK' *fflV^T^illiBt-^3S:C i =fea-^LTV^S;6?, miBf-f-^fcc 1 
iEfiia' (7)Bt-^^;6^i:^d*^^f-x y ^ LT^ctV^o 

(7) m-^^ai 2 0 cti. mi^^^c 1 7&5m2MMl 2 6 cxn^hti^^ 

^^mK' ^m^^xpimm^^^c i ^m^Lx\^^tK mi 2(Dmm^^m(D7. 

x ^T^S 1 5 6t3^-rj;-5f3, itm^l 2 7 ctlisV^T, ^-t'fb^ 1 2 3 c ^^^-f- 
Life a' ®fe^m2MMl 2 6 c;65^^LyJ:a' ' Offi;6^^ LV^*-if ^ 
X -y LT^JcfcV^o 

(8) m-^i^-^^t3J;«5Bt^^gl 1 0 c iim^^fil 2 0c tcomxmtj: 

^mi)miii^n^(D^m±r^tzisb. miws^^^c r 7b^mi^^:Xc i ^iwii; 
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^t^L. ^t^L/r/N>y->^MM=l:^-t^a 1 2 0 c-N^i^t, «-^^« 1 2 0 c 

t>, mma)mmio)mMm (s) =&:i®fflLTt;j:v>o 

® Ht ^ X - ^ e> $ n -5 o 
' -e\ suiE^ 2 ©Bf-f-'fblfPfi, Huis^is^^x - ^ ^fjfB^IEffi7=- 9 (Dmmi 

ifriBm2©Bt^fbgp«. KrfaMt!i[T-*-^=&. mw^mm.^ - 9 -^^^ 

H i: t T ffl V ^ T ttaHBt-f-:;^^ f3 <J; 0 Bt-f-<b L T flfB^ 2 ® Bt-f-^ii x - ^ 

Tlu tern 2 OBt^^Mr^"- ^ ^^^-r ^ L T ^ ct V>o 

r:iT% fIfBll2®Bt-t'fbgi5«. frtB«f5?&t!Cx-^t3fJ3B^IEfIx-^=Sr^itL 
TffjtBm 2 c^Bt-^^fix - ^ =&^^-r ^ i: LT cfc V>o 

d'-e, BfjfBBt-^<b^%li7=-^{i, fjIBmi (7)Bt-^^lix-:5'hBUlE^2Bt-^ 

::::-e, fjfBm i ©Bt-^-fbiasfi, NTRUBt^;^^Hc): DBt-t<bLTHufBBt^<b 

rci-e, IlIB^ 1 OBf-tfb^fi, NTRUB§^:^f^m:DBt-t<bLTHulBmi® 
Bt-^^iix - ^ =&:t^-r § L T cfc v^o 

-5^ LT^ J;V^o 
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3 ©Bt-t^bSP^ ^{s^, fjfBBt-t<t#t*llf-'--^ i: B^JfBSl^t^^ktt*Mx-^^'*5-- 
f-'- 9 ^IfjieSJSgMx - ^ ^C«o%^Ta-^'^b t T^lEffiT-'- 9 -^^iSL-t^w, 1 © 

mm^'r-9^^sS(.-r^m2(Dm^itm^. mEmm^v'-9^m'^(Dm.mizm'^ 
\^^x^mmmtEy'-9 t^mr-9 iimm^^mr-9 iz^^-r^^mmmm^ 

Lxm3(Dm^j'mv'-9^^i^-t^m3 0)m^itnit.^m^. mmrnKDm^i- 

1 com^^mr- 9tm2 om^i-m r-9ib-^mii(.^n^ ^^im^mr- 9 
^m^Lx^mmr-9^mt}r^^mmm7tmm.x^'^x. mmm 1 o)m^^m 
r-9 ^mtm^M'T- 9 izm':s\^xm.^it l T^sEffix - 9 ^^sscr^m 1 <d 
m^it^ b: . mmm 2 ©st^^iix - 9 ^mm^mmr- 9 izm-^\^xm.^it l x 
m^mr- 9 ^^fig-r ^m2 (om.^itn> n . mmm^mr- 9 ^m'^cDrnmiz^-^ 
V ^ X ^mm^m 7^-9 iin.^r-9 tmMm^mr-9{zm^'t^^^mmiii^ 
mm^mmr-'9^mm'i>mmT'-9 himmu.^r-9 iz&-^\.^xm^itLx 
m3(Ds§^j'mr-9^^jj^-r^m3(Dm^it^t^m^. mmm 1 cDm^^mv" 
-9 tmmm3(D\s^^^mr'-9i}^~m-r^m^\z. mm^^mr--9^ii!,t}-t^o 

zzx\ mmm2cDm.^<tmt. mmm2(Dm^^mf''--9iimm^mmr-9 
(Dm&3mmmmw-^ff-oxmMm^mr-9^±0^-t^t Lxh^^\ 

zzx\ mMim2(Dm.^itmit. mmm2(Dm^j'mr-9^. mimmmv'- 
9 ^ m^m tLxm\^x ^mmm^zfj^iz ^<om.^itLx mtmm^f- 9^± 

mmm2(DU^itmt. mm^2(D^^^m'f-9\zmumtm7'-9 
^mnLxmmm'mwL'f-9^^i^-r^^Lxh^\\ 

'--c, mm^2(D^mtmi. mmm2(o^^^mr'-9^mm^m.m.7'-9 
x^.n Lxmmm^Wiy'- 9^2 (Dm^^r- 9 ^±^t ^tLxh^\^\ 
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iz^^-r^^^mmm^ii. mnm^ikr-^^mm'jk^mr--^ t:mm^^y'^- 
^^r-9^mm^^mr-9izm'5\^x's§^^tLxm2(Dm^^mv'-9^± 

^tz^ ^^ma. 'f'isb-^^i^ntzmmmr-9:ELif'jkmmr-9izm-5\^^-c^ m 
1 (Dm^^my'-^ }im2(Dm^i'mf'-9ib>^m0si.^n^m^^y-'-9^m.^ 
Lxw.^:$!:f-^-9^ii!,ti-t^m.^mmx^-ox. mmm 1 (Dm^^mr- 9 ^mm 
mmmr- 9 \zm-^\>^xm.^<tLxm^^y'- 9 ^^ssi-r icDm^it^t. m 
tm^^f-9^m'^o)mmizm-j\^^xu.w:v'-9 t:Pimmr~9izmm:r^^ 
^mmm^t. mmmm^r--9^mm^jkmmy'-9 tmm^ikr-- 9 ^3»-^v^T 
m^<tLxm3(Dv^^^mv'-9^^^T^m3(Dm^^t^ii^m^. mtmio 
m^j-mr- 9 ^mmm 3 m^^j^mT"- 9 t^-^-t^m^^z. mmm 2 ost-^i^ 
mr- 9 ^mm^^mizm-^\^xm^itLxmtm^^r-- 9 ^^^T ^m^^ 

^tz. ^^ma. f'^-^^^ntz^^mm9'-9izm^\^^x^:icy'-9^m^itL 

7'-9\zm'^\^xm^^7'-9^u^Lxm.^^y'-9^\i!>ti-r^u^^m.t-^ e> 

mm%'m^y'--9^m'^(DmM\zm-^\^XU.^7''-9 hi^^my'--9\z 

\zm-:3\^xm^itLxm i(Dm^j^mf-9 ^^sz-r KDm^it^ii. luis^ 
:scv'- 9 ^mm^^mr- 9 izm-^^^^x^i^^^tLxm 2 (D^^j-mr- 9 
■r^m2(D^^^t^t^m^. mmm^:icy'-9ii. mmmi(Dm^^mv'-9 1 
mnm2(Dm^^mr- 9 iimmms (Dm^j-mr- 9 jb- e>^^$n^o m$m^ 
mmii. mtmi(Dm^^mr--9^mm^mmr--9izm-^\^^xm.^itLxm^ 
^r-9^±^-r^mi(Dm.^it^ii. mtm^^r- 9 ^m-^cDiiikmizm-^x^x 
^^7^-9 tPi^mr-9\z^^-r^Pi^mmii!i^ii. mtmm^r-9^mm^j> 
mmr-9 tmmu.mir-9izm'^\^x\i^^^tLxm3o)s§^^m7-'--9^±iiSc 
r^ms^m^it^t^m^. mmmi(Ds^^^mr-9^mmm3(DB^^j'mr 
- 9 Tb^-^r^m^iz. mmm 2 com^^mr- 9 ^mm^^mizm-^y^^xm.^it 
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^ ;(7 X A ^^ST -5) ^ -e. Bf -^^tt «-^^B i: O rsl -CM ^ H # m $ n ^ 
©=S:B&lh-et, li;<7^-b;Wb^ ;?7-XA{3•J:^9#t±l$n^li^fflV^/cig«^H;6-?> 

cfc 0 , '^^m^-^ -e o Bt-^ s/ 7^ A ti^-r ^ i: ^ , 

4. mmomw^s 

:^^miz^^^^izm(Dmm(Dmmt: LTcon>'x>'^yg£«'>;^xA i o d 

fcv'T.x A-C2fe^o n >7^>^yiSMv'7.7" a i o d ^w-^v^T, nyxv 

^yififiv'XxA 1 0 i:(DllM>^^4''i:^f3#L<iJJ^-r'§)o 
4. 1 n >x>^;/gB#i>:^xA 1 0 d<D^^ 

::i yT^y^yffiMv;^^ A l O d fi, :3 y7^y^yie^v7.xA 1 0 tmM(D^I^^ 
*LT*30, Bt-t^H 1 1 ORUU^mW 1 2 0 tcf^^T, Bf-^^B 1 1 0 dRU 

r7yxy^yge«S^>^xA l O d»> NTRUBt-f•^fflV^TIi;^; >^-tr;Wk^ *-X 

Od^m-^^Bl 2 0di:}i, -TV^'-^^y h 1 3 0 LT^ie^nT V>-5o 
4. 2 Bt-^^B 1 1 0 dcDmuZ 

m^mm. 1 1 0 d 013 izmt^^ {3. :2>^iiA:t?a5 1 1 i d , sLiSc^^^ 

1 1 2 d, mim^^l 1 3 d, m^it^l l 4 d, 02M5»:^ 1 1 5 d. SLi&v 

1 6 d, mi^ffi^iasi 1 7 d, ftSMBt^spi 1 8Rxjm2mm^i 1 9 

Bf^^ai 1 Odfi, Bt-t^fii 1 0 ii|Hlit(Z)=i ye^r-^ v^xATabO, V 
^ ^azfa^^yVib^. zi y if Aiz'^r^XWii^t ^ Z iHzJ:K> . Bt^ 

^fi 1 1 0 d (i, 'icoi^m^m:ijZt^o 

(1) ^^liA;^7^l 1 1 d 

^i^mmxtj^ 1 1 1 d fi, ^ ^ 'J - K 1 6 0 e>a^sa 1 2 0 (D'j>mm^m 

^h^M<^ffit, St<^m t/c:2>Mli#^^h^Bt-i-'fl:^l 1 4 d -vrnt/T -So 

(2) SLIgC^fiSc^l 1 2 d 

IJcs^^figt, :t^L/igLt!cs=&^lMMl 1 3 iiSLIgCV ^ i7g|5 1 1 6t^liil3 

(3) ^1 M^^a^l 1 3 d 

miMMl 1 3d«, SLISSc^^^l 1 2 d*-e>SLI!cs^^ttmD. ^tt^o/i 
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gLt!cs©M^!(fiG (s) m^MG (s) ib^^b^mma HP^m^K^^^ 

l^-efeO, m 1 lafSc^fPl 1 3d(i, G (s) 0)±&.k\fy h^^mmatL. G (s) 

(4) ^^<t^l 1 4 d 

m^it^i i4d(i, 'j^mmAtjmi i i d;6^e>^iaii^JS^h^^ttmo, m 

lBt-f-:S:c 1 NTRUBt#(3 J:^H§-t^trfe^o 

r 1 J T^O, j5ijcc)di@cz)3l®#^i!c;6^ T- 1 J T^bD, "^(D^comcD^i^M^ TO J 

T;P=r 'J X A E H^iiffl-e^ -5 .i: -5 (3, ^Um. a 2 iifgc^a N^fr® If y 

^ap=&^^f ^UEffi a ©Tfe b If >y hiOfl^, =^IEffi^:^^ap 

®:^X ^ b®^|5(i:-r^o r^LT, ^ffiEffia ^^IEfB#^^a p C^^^-f =ic 

^SEfia= 1 0 0 10 (If y h^^K) OJ^^, ^M#Jfi^a p=X 
5+X ^ 2 i:^g|-rSo ^^3, :2;j^M#:S^h^<^fflLT, SLI?IC^J«^ r =l:ffiV^T 
^liEfi^:^^a pt3HijfBBt-^T;L'rf';XAE=&]KiLT, Bf-^^SC^^^-Cfe^m 1 Bt 
-f-:i:cl=E (a p. r. h) 

\mm^ 1 1 7 d ii^^tj-r^o 

(5) ^2Wtl(ia51 1 5 d 

m2M^lfPl 1 5 d(i, mi M^^l 1 3 d*^e>^IiEfiia$r^Ctmo. Bt^'ft;^ 
1 1 A di3^hmi^^±c 1 ^;^:(3^-rcfc^t3 LT. ^IEfiai:miBt 

■^^clc^MMH (a. cl) =&^^-r^o 

m2M^^l 1 5 d«, mi Ht-f-^c 1 zmm^ULtzm^cDN 

m(Dm 1 Bt^:^: If y h c r o^mcom iztii;^.-t ^^z>iz.mi Bt^ifc if y h n 

im^^\f-y h^jc r ti^^-r^o Mi^mza. mim^^c i =x ^ s + x ^ 
2 (Dm^. mi m^sc^'y h^ic 1' = 1 0 0 1 0 (e-y h^ii) ^mmr^o 
mz^ m2m^^i i 5 d«, zi.m^Hiz^mma tm is^^:sc\^ ^ 

c r t.(D\fy h^^a I I c r ^A:fjLX^ mmmu (a. c D =H (a I 

I c r ) ^^figf So :i::-e, r i i j a, if>y hj^^>Sr^-ri^®^T'S>So 
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mzmm^i i 5 ^mLtzm^mn (a. c d ^^^^t^^^i 

1 6 d-^mti-t^o 

(6) SLIg(-7 7:^lEPl 1 6 d 

at!(v:;^^giSl 1 6d«. aig5c^^^ 1 1 2 d*^5>gLlgCs ^^Ct^D, mzmBi 
^31 1 5 dA-bMtScffiH (a. c 1 ) ?r^ttli^o ^2Bt-f-:S:c 2 = s x 

or H (a. c 1) ^^J5)cL, :t^ty^cm2Ht-^::i:c 2?:mi?ll«gpi 1 7 d^ 

(7) miit^gPl 1 7 d 

m 1 1 1 7 d fi, m^im 1 1 4 d e>m i Ht^^ c 1 ^^ttm 0 , 
■7 7,1^^1 1 6 d*-e>m2Bt^^c ^i-ym-otzm 1 B§-^:i:c 1 

2m^^c 2 1^. y^-^^ y h 1 3 2 0 d-^jt^I-r^o 

(8) ^MMBt-^gPl 1 8S.t/^2^«gpi 1 9 

m^mmi i 0}3#^nTv>-5^®iiBt-^gpi i 8s.t/m2^«gpi i Gi^isii; 
^iiiiBt-t^a3i 1 8(i. mimmi^i i 3 d;6>e>^*MK=&^tt^^„ 

4. 3 m-^^B 1 2 0 d©^5£ 

a^^B 1 2 0 d tt, ^14 iZmfJ:^ u^mxt}^ 1 2 1 d , mi 

1 2 2 d . m.^it^ 12 3d. m3 1 2 4 d > ^^-^ X ^ 1 2 5 d , 

m4MMi 2 6d, itm^i 2 7d, 2 8^tufm2^«a5i 29 

«-t^Bl 2 0d{i, a^^Bl 2 0 i:l^ao='>l^^-^v'XxA-e^O, v 
i:^ □■/a-tr«y-9-}6^ =/ y If ^ - ^ Al3^o Tffijf^f S :i ^ m; 0 , 

^«12 0d«, ^co^tg^r^^-r^o 

tc*3, 2 8Rzfm2'S:is^i 2 9it. "tn^'n. m-f-Mi2o 

( 1 ) iJmMA;t?^ 1 2 1 d 

m^mxtl^ 1 2 1 d ti, ^ ^ 'J - F 1 7 0 1 2 0 d (DU^m^ 

(2) mi^m^i 2 2 d 

^l^M^l 2 2 d«, h 1 3 0=lr^LTBg-f-^ff 1 1 0 d*-e>m 

IBt^ZiCc 1 ^m2Bt^^c 2^^^tt^'9, ^tt^o/cmiB§^35:c 1 ^m.^it 
IfPl 2 3 d ^^3Mi!ca5 1 2 4dh-sai:^L, ^tt^-:? /i^2Hi&^35: c 2 <&f§LI5cv 
1 2 5 d-\t±i;t>f'&o 
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(3) m^it^l 2 3d 

m.^itm 1 2 3 d mmmAt}^' i 2 i d ^m^m^m^ f 0 , m 
i-^m^i 2 2d.*-e>miBt-^:i:c 1 ^^tt^o, mz^r^oizLx. m^m^ 

1 2 3 d , m^m^m^ f ^^mLx. mim^:$cc mtm^ t 

;i.rru XAD=&S6LT, «^^IEftt#]g5^ a p ' =D (cl.f) =&;fc^-r^o ik 
V^S®t:^ m^it^l 2 3d«. m.^i^mm^m^a p' (D^i^mK «-^^SEfI 

m-^^Ma' ®Tfeblf<y h@®fiii:-r^o :i^LT, U^^Um^m^a 
p' =Srm-^«lffiE«a' f3^J^-ri>o J.^6<Jt3(i, ^-^^SEffi^^^a p' =X^5 

+x 2®j®-^. a-^^SEffia' =10010 izm^-r^o 

rkiz. m.^'it^i 2 3 d«. ^^LtzW-^^mma' ^msmik^i 24di^it 
i^ifisi 2 7 d t-^mtir^o 

(4) msM^SPl 24 d 

mSMiJciaJl 2 4dtt, ^2Mt5cgpl 1 5 d *«*-r I^ICMiJcH® T^Wrf 

^3MM1 2 4dfi, ^ 1 1 2 2 d 1 Bf-^^ c l^^tt^O, m 

■t'fkliPl 2 3 d7&-e.^^^lEf(ia' =Sr^tt^^o ^2Mi!(gp 1 1 5 d ^imfil 

t3tT, ^liEfiia' tmi^^^c 1 tCDrnMH Ca' . c I) ^±SS.L. 

Lfzmmimu (a* . cd 2 5 d^mti-r^o 

(5) SL^v;5^^|^^^ 1 2 5 d 

7. ^ l^^gp 1 2 5 d {i, 0 1 1 2 2 d 6^ 2 c 2 ^'^[■fM 

K>. mSM^gPl 2 4 d;6^e>/Ny S^^MIgtfiH (a' . cl) ^gttSiO, mz. 
m.^nMis' =c2 xor H (a' . c 1 ) L. L/cfflL-^SLfUc s ^ 

m4Mt5ca5 1 2 6 d-^m:^t-'5o 

(6) m4M^^l 2 6 d 

^4M^gPl 2 6 d«, miMtScSPl 1 3 dti^^r ^mWiiinzmWiGCDT 

^419^1 2 6 dtt. SLI^^^i?l^*^l 2 5 d *-?>m-^SLtlC s ' ^r^tt^O, 

m.^nMs' (o^\yi/ a.mwLm.G (s* ) =&^^-r§o js^t^, miwMi isd 

^|lI1iJ3LT, MMG (s' ) t^h^mUa' ' i:^*MK* i;=fe^^L, :t5)c 

(7) tti^gpi 2 7 d 

tti^gpi 2 7 d(±. ®-l-fbgPl 2 3 d*>^«-^^IEffia' ?:^ttm«9, m4MI& 
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(8) ^aM^ail 2 8S.l/02MgPl 2 9 

^mmm^m i 2 a itm^ 1 2 7 a e>^'&iiK' ^^ttii-So 
^®^ib®^j3ov>Ta. ^iiii^^iasi 2 8«, ^^^ei 2oiz^^nx\^^ 

^fz. m2^m^i 2 9it. m.^mmi 2 oiz^^nx\^^m2^m^i 29 n 

4. 4 1 0 dcDWjf^ 

^jkmmAtl^ 1 1 1 d fi, ^ ^ 'J ;?7 - F 1 6 0 ?>^-f-^g 1 2 0 d (D'Jmm^ 
^^h^fe^CtmO, i^^M#:^^h=&Bt-^'fl:aP 1 1 4 d-\tB;'7-r^ (:^7^>yyS2 

0 1) o 

^(3, aigfc^^^l 1 2d{i, SLilcs ^^i^LT, SLI^ s 1 1 1 3d 

hgLl^v;^^g|3 1 1 6 d ^^^llt^ (7>x<yys 2 0 2) o 

^^3, \ 1 3d{i, nML^^^ \ 1 2 d7b-5>ailScs ^^ttmo, SLilC 

s®MMG (s) ^^^-th (:^X';/-:^S 2 0 3) o ^ tX, ^ 1 1 1 3 

d«. MtfcfiG (s) *-e>^IEfea i:^^*liK=&^fi5cLT. ^SE0a 'SrBt-f-'fbgP 1 

1 4 d ^W,2m&i^ \ 1 5 d i:-\tB;^L, ^^HK^Sr^iiUBt-f-as 1 1 8-vfct};t?-r 
-5 y 2 0 4) o 

mz.^ Ht-^^blfPl 1 4dti, :2:^MiiA^;^l 1 1 d A>P>:2rMli#:«^h^^lt^ 
0, miMfgC^l 1 3 d*-e>^IiEffia5:^ttmSe ^bT, Bt-f-ftgp 1 1 4 d ti, 
^lflii#3^^h^fflVM:^iEfIa©miBt-^35:e 1 $r^5feL, miBf-tliCc 1 
2Mi!(g|5 1 1 5di:^l^ll«^l 1 1 d.}i^Wxti-t^ x :/S 2 0 5 ) o 

^(3. m2Mt!f^l 1 5 d«, miM^^l 1 3 d;6-?>^IiEfiSa^Stt^«9> Bt 
■^{b^fPl 1 4 d*^e>Sl Bt-^^c l=^^Ctmo. ^SEfiia Bt-^35:c 1 ^©M 
l§5cfiH (a. c 1) ^^figt, ^I!C«H (a. c 1) ■^^Ml^t.^^X 1 Q-^^ti 
(:^x-yys 2 0 6) o 

^{3, ^\Ml^7.^^\ 1 6 d(i, a^^^gPl 1 2 d*^e>gL^s =&^Ct^'9, ^ 
2&B^^1 1 5 d;i)>e>KMH (a. c 1) ^^tt^O, SL^vt: ^IIP 1 1 6 d ti, 
^ 2 at-^3iC c 2 = s xor H (a. c 1 ) L. m2Bt-l-^ c 2 1 ^ 

#35 1 1 7 d-vrnt^T^ (y^xy 2 0 7) o 

}^(3,01i^fig|5l 1 7 dti.Bf-f-^tgpi 1 4 d;6>e>^lBt^:i:c 1 ^^Ct^D, 
^Wi-^7.^^ \ 1 6 d*>e>m2Bt-i-:^c 2^:§ttm'9, miHt-i-:55:c i tm2m^ 

:$Cc 2 ^^-( y9-:^'y h 1 3 0 LX^^^B 1 2 0d-\^^#-r^ (y^x-y^ 
S 2 0 8) o 

mz^ ^mmw^^^l l 8«. 3yxy'yt>--A^ai4 0d^e>1gt5c®¥3S:mi 
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(1 ^ i ^n) =S:^tt^O. ^ 1 MtScSP 1 1 3 d d^e>#^*MK^^ttmo, 
K^mmLX^^m i (l^i^n) \Z^Mmm^T JUzf ^) y m^mLX. 

^mm^^^C i=Sym(mi.K) (l^i^n) ^aiiBt-^:i:C 

1 (1 ^ i ^n) ^mz'Mis^i 1 9-sm:t;-r^ 2 O 9) o 

M2^Mi 1 Bit. Pimmm^^i i 8*-e>^^iiiiBt-^:xc i (i ^ i 

^n) ^^tt^O, ^' ^'^-^y h 1 SO^ifi'LXm.^mm.l 2 0 d^^^b (y^ 
x>y -^S 2 1 0) , MS^Sr^Tf 

*5SMA:t/^ 1 2 1 d ^ ^ U ;^ - K 1 7 0 hU^'^m. 1 2 0 d 

^m^m^f ^^f^-fMD. mmm^m^f ^m^itmi 2 cxy^y^f 

S 2 5 1) o 

mz. mi^m^i 2 2dtt. ^ y^-^^^ h i so^^LXBt^^ei 1 od 

^-ibmim^^c 1 ^m2Bt-§-:fcc 2i:^SCt^0, miBt^35:c 1 ^^m-^'ftSP 1 

2 3 d i:^3M^gi3 1 2 4 d ^-sffi;>7 t> ^2Bt^:iCc 2 =SrgL?^Vy^i7|^*g|5 1 2 
Sd-^m^^-r^ (>^7^y :/S 2 0 8) o 

ikiz. m-f-fkgp 1 2 3 d {i, tsmnA^r^ 1 2 i ^m^m^m^ f =&^ttm o , 
X. mim^:scc it:m.^Lxm.^^mma' m^^mma' ^msm 

fkmi 2 4 d tUcm^l 2 7 d-^mtlT^ (7.x>yyS2 5 2) o 

msmmi^i 2 4 d«, mi^m^i 2 2 d;6>e>iiiflt^jtc 1 ^^i-fm 
•5, m.^imi 2 3 dTb^^m^^mma' mz. m2mm^i 1 5 d 

tmrnizLx. ^mma' tmi^^:^c KDmrnmn (a* . cd ^^^l. 

MMH (a* . cl) ^SLi5c-7;^i^^*^l 2 5 d-\m;d-r^ (>^x-y^S2 5 
3) o 

i!*cl3, afgC-^;^^' 1^^1351 2 5 d«, H 1 ^ftgp 1 2 2 d *-?>m2Bt-f-:S:c 2 =fe 
^tt^O, m3Mt5cgPl 2 4 d^-b/N^;/ S^^MIiCittH (a* . cl) =&^ltlKO. 

m-f-fL^s" =c2 xor H(a". c 1 ) m^SLI^ s ^0 

4MI^^1 2 6 d'vmtr-r-i) (>^7^ y :/S 2 5 4) » 

mz. m4mm^i 2 edit. agscv7>^i^*^i 2 sj^^e^m-^SLtscs' =&stt 

no, a-f-ai^s' ®/N>yi^^HMG (s* ) *^^L 7^ >y T^S 2 5 5) , 
mi MI5fl!Pl 1 3 d LT^MiScffiG (s' );?)-e>^Ma' ' i:#*MK' 

i:=&4^LT, ^lEftta' * t^^MK' t^itm^l 2 7 d-^mtJ-T^ i7.7- v 
■/S 2 5 6) o 

\km.W>\2 7 d\U m-^<L^l 2 3*>e>m-t^IEffia' ^^^tt^i^, 04 
MtlCiasi 2 6 d*>?>^liEffla' ' i:#*MK* i:^^C««9, ^^t^^SEffia" i:*^ 

7) , ^m-^mi-t^o 

^^^SEffia' ^^lEMa' * LCtnti (Xt^ :/S 2 5 7) , JtlS^liP 1 

2 7dtt, tt*liK' =Sr^aii«^^l 2 8-Nttl;^7t-^ (y^ x y "/S 2 5 8) » 

m2^«^l 2 9Ji, y^J'-^-v h 1 3 0$::fhLTHt^^Bl 1 0 dA- 
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ibm^:icc i (1 ^ i ^n) ^^mL. PiMmm^^i 2 a-^mtj-r^ {7.7- j-f 

S 2 1 0) o 

^ffi;gPl 2 9;&-e>^aiSBt-^3i:C i ( 1 ^ i ^n) =&^ttmO> ^^*liK' 
LT#aMBt-f-3S:C i (l^i^n) t3^MBt^T;Wrf 'J XA S y m=&JI LT> 

m^3S:m i • =S ym (C i . K) ( 1 ^ i ^ n) ^^^iSc t, m-^3S:m i ' (1^ 
i^n) -^^^^^ti\. (;^x>>^S2 5 9) , :ES=§ri^7t--5o 
4. 5 =1 yT^y^ygfift^^XT^ A 1 0 cKDKjfP^iiE 

Bt^^Bl 1 Od«, a-^^Bl 2 0 d0^^ii#^^h^A:t>i: SLt!fs$r 
^^LT, Mt5cfflG (s) *>e>^IiEfia i:^^*iiK$r#m-r«)o ^^3, Bf-^^ffi 1 
1 0 d{i, ^lEfia ^i:^^M#^^h=g:fflV>TNTRUBt^t?Bt-^<LLTm 1 Bf^ 
■Xq 1 =&^^L, MSEfia 1 ^^Xc 1 *^^HIScfaH (a. c 1 ) =&^^L, 
SLIJCs ^MliCffiH (a. c 1) ;6-P>m2Bt-^:fcc 2 = s xor H(a. cl) 
^^^t^o mz.. Bg-^^gl 1 0 dfi, miBt-^^c 1 ^m2B§^3S:c 2^^ > 

h 1 3 o^^r^Lxm-f-^ei 2 0 d-\^#-r^o 
■r^cct^t), ©Ht-f-^e 1 1 Od{*. mT©Ma=&^TV^. Bt-t:fcC= (c i, c 
2) 2 0 d-\?il«t--5o 

•G (s) ^^J5gL, G (s) *^e>a. K^^fiS-T-So 

• ^Mii#:^^h^fflVNT^IiEffiacomiHt^3ic 1 ^Sr^^-T-So 
•c2 = s xor H(a. cl) ^Sr^t^-T-So 

• ^*MKi:Bt-l-3:cC= (cl. c2) =Srffi;^7-r'5o 

^^{3. Bt^^ttl 1 Od{i. #mt:fe^*liK=S:fflV^T, rj y x >^y9--/^^tt 
1 4 0;6-e»A;^$nfc^:im i (l^i^n) ^^aiiBt-f--eBt-f-<L LTBt^liCC 
i (l^i^n) ^^5KL, VrJ'-:^^^ h 1 3 O^^LXa-^^ai 2 0 d'v^ 

'fit' -So 

m.^mm 1 2 0 d m^mm. i 2 o d f ^ a:^7 ^ 

h 1 3 o^:J>LTBt-f-^Mi 1 0 d*>5>iPiBt^:Scc 1 tm2m^:$: 

c 2t^^mL. ^iBt-^^c 1 ^mmm^m^f ^m\^xm^Lxm.^^mm 

a' ^^^f «-f-^SEffia' i:lllBt-^35:c 1 >6-e>igMH (a' . c 1 ) 
^^L, m2Bt-f-:5:c 2 iiMlgffflH (a* . c 1) e^^-f-gLI^ s ' =c2 xo 

r H (a' , c 1) ^±^-r^o ikiz. m^mmi 2 o df*, m-f-gi^s' (Dm 
mmc (s' ) 7b-^^mma- ' ti^mmK' ^mmL. ^^SEfia- - -c$> 

•s'=c2 xor H(a'.cl) ^^^T^o 

•G (s' ) G (s' ) Jb^^a' ' , K" ^^sSLT^o 
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^y^^f ^m^mmi 2 0 d-efflv>e>nnff, ^iBt-t:ic i «iEL<m-i-$nT, 

m-^^SEffia' =a hJiO, 02Ht-^3:cc 2 (a' . cl) Tb^f^^^^n^m 
^SLtScs* =si:5^j:-5o ^^oT. G (s' ) ;&^e,#m$n^^aE«a' ' =attj: 
K). ^*MK' =Ki:^c-5o ^LT. a' ' =a' *^^'93io(Z)T% 2 

JS>^t3. m^^ttl2 0dfi. aSmuy^i^^liK' (=K) =&fflV^T, -TV^-^ 
y h 1 3 0=S::/^LTBt^^gl 1 0 d e>^iiMB§-^ii:C i (1 ^ i ^n) ^^tt 

mo, ^nm'^tzpimmw^^:scc i (i ^ i ^n) ^Pimm^^-^u^Lx^^:$c 

mi' (1 ^ i ^n) ^^^LT^^^ttl 5 0-\m:^;t-^o 

K' ti|sl--eafe^(7)-e, m-f-^ttl 2 0 dti, iEL<m i • =m i (l^i^n) 

4. 6 mm(Dmm3izi5i>-f^^3k 

^*(^P SEC-KEMT^W^f 'JXA-efi, /N-y i^^lii!(H©A:t)Ca *P. a 
i e -H e 1 1 m a nPalM^fefflV^T, ft^6<jJr^*MK ^a^tBt"^ ^ t3 d: 0 , 

^ii=&^e>>5:ctn{f^cr>^i^'friiK$r#fcti-es5fev>j;^c LTv^^o ^^e^T, ntr 

Uet-f-^fi Ci6, D i f f i e-He 1 1 m a n Pa^^=SrfiJffl t ^j:V^ftfe©:2^^MBt^ 
(i, Diffie-Hellma nPa1M<^'a*P, a * Wf^ffi^f ^ ^©A5 5^i:V^y^: 
P S EC-KEMT;Urf 'J XA^igffl-Ct^cV^i: V^■5Fam^*^fe^o 

i/^MIgCH cr) A;^%^aEfK a ii^CDHt^^c 1 LTVn-5®T% PSEC-KE 

nhn^^mma' ' \ta' iim\.<-f£^f£\^fzmz^ ^^mvi' ^tts;/7L7:cv>o 
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4. 7 mmm 

(1) fflV^-5NTRUai-f•®/^•^p<-^'N= 1 6 7 ^3RS^$n^J:V^„ ^n'-^^-^^ 

(2) Bt-^-fk^ 1 1 4 d, m2MI&gPl 1 5 d, ^^'ftlfPl 2 3 dS.J/m3Hi!f 

^35 1 2 4 d-efrt^n-stf vnii^M^iKDU^i^mt. d CPS e>n-r fife® 

«»Jx-ff, tf y h3?iJi:#]S^=Sr 1^1 trSrf/iS^ it's X«MII!cffiOx- 

(3) Bf-f-'fLgpi 1 4 d S.t/m-^'fbgP 1 2 3 dl:-fflV^^^^MBt^;^^^i, Hf^ 

^-f-'fbifPi 2 3 d^3^3V^T. miBt^^icc 1 ^mmmxm.^\.x. ^lEiia^^t 

tJ^oT. Bt-t<bgP 1 1 4 d, m^it^ 1 2 3 d-efflV^^^MIiBt-f•^i. NTRU 

L.m^itmi 1 4 dC*3V>T, a^h^fflVNTB§^>fkLTc 1 ^±I^L. 
m-^'ft^ 1 2 3 d fCfcV^T. c 1 ^ f =&fflV^T^^LTa' =&^Sgfn{f J; V>o 

^/c, ^J^(S\ E 1 Gama 1 Bt-^^Sffl-r-5^ce>}i\ h. f^^n-^nElGa 
ma lflt^©:25^Mli. m^mtL. m^^t^l 14d^3*5V^T. ai^r=&^J5gLT 
a^hi: r ^ffiV^THt-f■^^:tT c 1 $r^^L, U^^t^l 2 3d^3*5V^T; c 1 

f ^fflVM:m-^LT a' ^^^-mtfctv>o 

/d:*5, RSABt-^^E 1 Gama 1 Bf-f-t oV^l:#m^:^CS^i 1 (3#jM(3iatt$n 

(4) mim^^l 1 3 dfi. MtScfSG (s) 0±feklf y h^^Uma^LX 
Tfeke -y h=gr^^*MK^-ri)l':ili51>{3. MfgScffiG (s) /6>P>^liEfiia il^*®K=Sr 

(5) m2lllgtgpi 1 5d{i, ^SEfiaii^lBt-tJSCc l;6-e>MI&fiH (a. c 

mz.\f. ^Mo2mmn#izML. a#c 1 ^M^HizAti Lxm^m^mniL 

Xij^W tj:^. NTRUBt^-e^i^ 1 Bf-l-^c 1 ^IBf-^ 

(6) ^2HM1 15d(i. a =&fflV^TMi!cil=&#tB-rt^^^. 
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mXit. mzm^^l l 5 H (a) %ttl:^7LT^J:V^L, ^SEffia^S:^© 

•c2 = s xor H(a). Xii 

•c2 = s xor a h LT^tB LT^jctV^o 

cn?>®^'g■^'*3V^T, m-f-^Bi 2 0 do^sMi&gpi 2 4 ^n^n, 

• H (a' ) Xfi 

• a" 

(7) 1 6 d{i, SLtSts iiMIJcffiH (a. c 1) iit-^m2m^ 

35:c2$r#tBL, SLISScv;^ i^^lg^^gp 1 2 5 d ti, m2Bt-^3S:c 2 i:^t!cffiH (a. 
cl) i:;6-e>a^s;6^#mTtni^. ffe^^a^^-e^j J; V>o 
«^J^«, SLIJCVT-^^I 1 6 dti, m2Ht-t35:c 2=1: 

•c2 = s+ H(a. cl), X« 

•c2 = s- H(a. cl) 

5. mm(Dmm4 

1 od^m^^ LT, cin^^j^t^fcv'y^xAT'^o, Ht-f-^e^i^ m^mc (s) 

0 d to)mm^^'p't^izmL<mm-t^o 

5. 1 ::iyy^yy^iSi^7.7^AlOe(Dm!i^ 

3 yxv ^yffiWi/^T^A 1 0 e =1 v^ySB^v^xx A i o d tmUo)^i7^ 
=&*tT*5 0, et-^SMl 1 0 d^U^m-^^Bl 2 0 dt^f^AT, Hf-^^B 1 1 0 

v'^xA 1 0 dC*5lt'5^c[)i:|pI1i-e2bS©-efS0.g?r«BS-r^o 

n yxy^7S£#~>;^7"A l O e(i, NTRUBt^=&fflV>TMifij^=l:tT-5 i^^^T" a 
t^^So Bt-f-^e 1 1 0 e 2 0 e iit*, ^ >y h 1 3 0=&^L 

5. 2 Bt-^^ei 1 oe(Dm^ 

m^mm 1 1 0 e {i, ^ 1 7 cfc -5 tr, ^^kmrnxij^ 1 1 1 d . sLtsc^^sp 

1 1 2 d , mi MM 1 1 3 e , Bg-f-'fkgp 1 1 4 e , ^ 2 MM 1 1 5 d , SLI^^ 
;^^lfPl 1 6 d, mi 3^^135 1 1 7 d, ^ilHat-l-asi l 8S.I>'m2it«^ l 1 9 

:2>pgilA:^7gP 1 1 1 d, 1 2 d, m2MMl 1 5 d, aig!cv;^i? 
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gpi 1 6d, mimm^i i 7d, ^mmv^^^i i 8Rxjm2mm^i i 9 a, 

Bt^^Rl 1 0 d^^^-r-5^fig^^i:^^=c-2)^lM^gpi 1 3 e S.t/Bf-^'ffclSS 
1 1 4 e t3oV^T^CD^^ilijfF=&m^-ri>o 

(1) ^1 KM 1 1 3 e 

mi MtJcSPl 1 3 efi, SLISc^ifijcgP 1 1 2 d*>?>gLt!cs ^Slt^O. ^Ct^o^c 
SL^sOM^fiG (s) ^±^r^o mz. l^lTlzmT^olzLX. ^^Ltzmik 

ffiG (s) ^-^^mmat^mmKti^mmub:^±ijS<.T^o 

3e{i, G (s) ©±fek If -y h ?r*ISEffia b, G (s) ©^'fa^© k tf y h ?r^^ 
^MKtL. G (s) ©Tfeklf >y h^SLIS[fiui:-r'5o 

miMMl 1 3 e(i, ^^L^c^!iEffia=&Bt-^<b^l 1 4 e }im2m^ 

^1 1 5 d t-^mtiL. ^sZLTz^^mK^Pimmm^^ 1 1 s-^mtiL. 

(2) m^it^l 1 4 e 

Bt-f-'fblfPl 14e}i, :2:j^MA:t;gP 1 1 1 d*^e>^MII#:^^h^^C-t^«9. m 
IMMI 1 3 e*-?>^liE«a ^iSLMuh=&^tt^^o tJlT{3^-r J; -5 (3 

d -e, m 1 Bt^iS: c NTRUBf-^iz ct^Bt-t^-e&^o ^7t,SLMu«, 

o 

rij -e^bo. ftb® d^©^©#^^;6^ r-ij x-^k>. ^KxDmo^^w roj 

^>--K) i:LTtS:^L, {0. 1 N- 1} ;5-P,M^ftL^cV^2 d^®^ 

m^^^^t, *^CDdi@(7)Mi!^^gL^t3cfc D^$n^^;^7C©^©^^^ rij i: 

i^(D6momm,UML\z^K>^-^n^iik7c(D:i^(D%WL^ r-ij iiu, 3^0©^;^ 

7t:©3g®^^l!c^ roj hL-t^Z^\Z^K>. ^WL^m^r^^mt^o 

7k\Z. Ht-t-fLgPl I4e\t. ^liL\.fznMi^-m.^r^m\^X^ Bf-ffb^ 1 14d 

i:[iI^f3LT, miBt-^3^c 1 =E (a p. r. h) ^^^^f-So 
f'^C, Bt-tYta^l 1 4e{i. ^^Lfc^l Bt^^tc 1=§:02MM1 1 5 d i;^ 

1 j^lta^ 1 1 7 d i:-vtti;fj-r^o 

5 . 3 m.^m.m. i 2 o e (d^sIc 

m^mm 1 2 0 e 0 1 s tc^r ct ^ tr. fij^iiA;^/^^ 1 2 1 e , m^<t^ 1 

2 3 e , m 3 MIScas 1 2 4 d . ^ ^ |^*^ 1 2 5 d , ^4 MtSt^ 1 2 6 e , 
itISEgPl 2 7 e, ^Mmm^mi 2 8S.t/m2^^gPl 2 9 (bm^^tlX^^ 

ZZX\ H 3 MM 1 2 4 d . ^m^T.^ 1 2 5 d , ^MMW-^n^ 1 2 8 

S.t/m2^€^l 2 9(3oV>T{i. S-l-^ei 2 0 d^3-^^nTV^'5#^5Jc^^i: 
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tj:^^u^mmAtjm 1 2 1 e, m-^-itm 1 2 3 e> m4mm:^i 2 e eRLfm2it^ 
1 2 7 e ii^\^x^(Dm^timit^mmT 

( 1 ) m^MAti^ 1 2 1 e 

m^MAti^ 1 2 1 e ^ ^ 'J ;^ - K 1 7 0 *^ e>m-f-Sfi 1 2 0 e (D^^m^ 

(2) m^it^l 23 e 

m-f-<kgp 1 2 3 e m^mxij^ 1 2 1 e t^^mmm^m^ f ^^i-tm k> . m 
i^mn^i 2 2 d*-e>miBt-f-35:c 1 ^^i-fm^omz.m^m^m^f ^m\^x. 

3m^^l 2 4d-\tB:^7L, ^ttlIo/c^lBt-^35:c 1 ^Itm^l 2 7 e-^iHtJ-t 

o 

(3) m4M^^l 2 6 e 

m4m^^l 2 6 Hi MtSc^l 1 3 e *^^f -SMtSciilRl C^I&GC J:ST 

m4M^^ 1 2 6 fLI?!(v;;^^|^*gp 1 2 5 d e^^-f-SL^ s " 'Ir^CtlXO, 

sct^o/i^-f-fLiscs* co/N-y v'iM^fiiG (s' ) ^^^^-r-So Ml mm. 
mi 1 3 e tmmizLx. mmmc (s* ) i)-h^mma' ' t^^mK' t^m 
mu' t^^^L.^mma' ' ti^^mK' n^i^mu' ii^itis^^i 2 7e-v 

(4) itmmi 2 7 e 

tbi^ias 1 27 eit. mi 8 t3^-r J; d tc. tti^^iim^ i 2 7 p Rus^mtm 1 2 
m^<tmi 2 7q{*, iJs^iiA:':^! 2 1 e7b^ib^ji:mm^m^h^^i,i-mK>. m 

^ti^mma' ' =&Bt-f-<bL-CHlSBt^3^c r ^^^L, ^^L^cmiSBt-i- 
lfccr ^itmmnmi 2 7 p-^mtir^o 
itmrnnm 1 2 7 p m-t^bgp 1 2 3 1 e>ii 1 Bt^:^ c 1 =&^ttiz o , st-f- 

1 1 SBt-f-:?Cc r ii^hfctS^LT. cl* = c 1 Xh^^^'STb-^mm-t c 
1' = c 1 Trabnti'. SCt^o/3^t*ilK' 'Sr^tiiUm^^l 2 c 

r =c 1 -cj&ttntf, ^ct^ofc^^iiK' ^rtBtrtJ^cv^ 
5. 4 ='y7"y'y@efSi>;^xA 1 0 eoijfp^SE 

iaJlTJ3, =1 yx>'>yieft'>;^7^A 1 0 eO:^^©l&fp^3ov^T. mi 9iz^-tiiii 

m^mm^m^'^xmm-r 

s^^mm.1 1 0 efi. m-l-^ttl 2 0 e©:2i:WM^^^h^^Ctmo 
S 2 0 1) , SLIJCs^^^t C^x-^ys 2 0 2) . gStJcffiG (s) ^±0S.L 
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x >;/^S2 0 3) , m^MG (s) *-P>^Ma, ^^UKRUfai^fiu ^^mT 

^ (;^x -y^S 2 0 4 e) o ^{3, l l Oeii. l^gEffia^. -i^mm^m 

^hS.t>*gLMu=§rfflV^TNTRUBt-^-eBt^'fbLTmi Bt-t^c l=&^5gt (t; 
T^-y^S 2 0 5) , ^SEffia tmim^:iCc 1 *^e>MMH (a. c 1) ^±lS.L 
(:^x^>-^S 2 0 6) , SL^s iiMMH (a. c 1 ) ;6>e>^2Bt-^35:c 2 = s x 
or H (a. c 1 ) ^±0^^^ (^T^y 2 0 7) „ JSfelz, Bf-f-^g 1 1 0 b 

mim^:$cc 1 i:m2B§^3tc 2 i:=&>f y^-:^^;/ h 1 3 o^^n^Lxm-f-^e 

1 2 0 e^mm-r^ 2 O S) o 

-r^j:^9*>> CCDBt^^ai 1 Oef*. UT®MS (a) ~ (d) Bf-^zS: 

c= (ci, c2) ^m^mmi 2 0 e^mm-r^o 

(a) SL^s^^^-rSo 

(b) G (s)^^^t. G (s) ;6>P>a. K. u^^l^T^o 

(c) ^MM#^S^h. SL^ffiu^fflV^T^SEffiaCDmi Bt-^3S:c 1 'Sr^^-T^o 

(d) c2 = s xor H (a. cl) ^^^T^o 

1 4 o*>e>A;^$nAc¥:S:m i (l^i^n) ^Ir^^aiiBt^-eBt-f-fkLTBt-tliCC 
i (1 ^ i ^n) =&^^L (>^x<y^S 2 0 9) . h 1 3 0^^LX 

u^mmi 2 0 e^mmr^ (xt^ y 2 i o) o 

U^mm: 1 2 0 e 1 2 0 e f 

^h^^lt^O (^7"«y^S 2 5 1 . ;^7" >y 2 5 1 e) , V ^ y h 1 3 

o^^Lx^^mmi 1 0 e;6-e>mi Bt-^:^c 1 tm2m^-^c z^^mt cxr- 

a' (^7">y :/S 2 5 2) o iS^C, S^^SEfla' tmim^^cljb^ 

e>MMH (a' . c 1) ^^fiSL >y 2 5 3) . m2B^^:SCc 2 hMtSc 

(a' . c 1) *^e>«-^gLf&s' =c2 xor H(a'.cl) ^±^-r 
^U7'y-:fS 2 5 4).mz.m.^mmi 2 0 eii.m^^^s' oMMGCs' ) 

(7:7^y:/S 2 5 5) > ^fiXt/iM^fiG (s' ) ^-^b^KMa' ' , 
*@K' Jlt/SLI^ffiu' ^#tB-r^ (^7^>y7°S256e) o ^SEffia' * 

^Bt-t^tLTlllTO^lSCc 1' ^^^L (;^7^«y^S2 6 1) , c 1' =c IT 
abtiff 2 5 7 e) , ^*MK' ^mtlT^ (X7^>y^S 2 5 8) o 

-r^j:t)^> m-t^ei 2 0e«, i^kTcDiSim (a) ~ (e) ^frV^, ^^^HK' 

(a) liSmM^^^f ^fflVNT^lBt-t^c 1 ^m-^LTa' ^^^-T-So 

(b) s' =c2 xor H (a* . cl) ^^^-f^o 

(c) G (s' ) ^±^L. G (s' ) *-e>a* ' . K' . u' ^r^^-T-So 

(e) cl* = c 1 A^fig3i:-r-5;&^^'^7&-^x >y ^-r-So 5g35!l-rn(^^^*iiK' =1: 
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^T^^ f 1 2 0 e Tj^v-- e>nn{^, m i c i i^iE t < ^^^ snx, 

m-f-^SEffla' =a^7^d:0. m2m^^c2tH (a" . c 1) t-^±^^n^m. 
■^SLIScs' =s^?^d:^o ^-oT. G (s* ) b#lil$n^^Ma ' ' =ai:^c 
•5, rt'tHK' =Ki:>^j:0, atfcifiu' =ui:J&:§o ^LT. a' ' =aS.t/u' 
= uA55g0 3io(D-C, cT =c I;65j5fe0 35:*>, m^^gl 2 0 ettBt-f-^ttl 1 

m^^mmi 2 0 eit. mmLtz^^mK' (=k) =&fflv^-c, 'I'y^-:^^ 

•y h 1 3 0^:O^LTBt^^Bl 1 0 e e>^®liBt^:iC i (1 ^ i ^n) 

t (TLx^y^S 2 1 0) . ^«L/i^aMHt^:^C i (1 ^ i ^n) ^PiMMm^ 

Tsm.^ LXm^^m i ' (1 ^ i ^n) ^4^L 2 5 9), ;i^L;fe 

K' trfe^cDT, m^^a 1 2 0 e fi, iEL < m i ' =m i (l^i^n) 

5. 5 =1 yxy^yEft>-7;7"A 1 0 e tz^lt^^^ 

t?e3S®P S EC-KEMT;l-=f"'J XAT?(i, 3. MI^H® A:'7(3 a * P , a 

*W^fflV^, ^^S^M=&fflV^-r^ca*P*-e>a*W=&it»:f ^:ii:;65ffl«i''j:D i f f 
i e-He 1 1 ma nPcgM^fflV>T, ftJ^6*l(3^*MK^#ttJt-'5 d t J; 0 , 
mii=l:^e>^d:Ctn{i^©tt*liK=S:#£B-e^^cV>cJ;^f3 LTV>^o ^e^T, NTR 
UHt^'&fi Ci6, Diffie-Hellma nfalM^fJffl Lf^X^'^CD^^mMm^ 
Diffie-Hellma nPcgSa^a^P, a JKWfcffi^f -5 ^ ® *5^cV^ 

^■^i^-*«isi^LT^, m^mm^m.^mmtcDmxm'^fzm^Pi^t^:!}!^ 

E&lfe t -5 V ^ ^ 3^:^ ^ ^ o 

5. 6 mj^m 
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(2) Bt-f-fblfPl 1 4 e St/S-f-fkias 1 2 3 e T'fflv^^^MUHt-t^, Bg-^-fb^ 

1 1 4 e^3^5V^T, mm.a^^j>mmtu.mmu t^m^^^xm^itLxm 1 

c 1 =&^^L. ^-^<bBP 1 2 3 e ^3*5V^T. ^ 1 Bf^lS: c 1 ^m^mxU^LX. 
^SEfia ^^LV^m-^^iE^fia• ^^^-Ct^^J: V^o ^e^T, Bf-^'fbgP 1 1 4e 

m^^i. E 1 Gama 1 Bt-^^cP>{#> h, f ^^fl^^tlE 1 Gama 1 Hf^CD^ 

mm. m^m^L. m^^tmi i4eizm^x. a^htu.m^ut^m\^xm^ 

itLXc 1 ^±^L. m^it^l 2 3 e\z^\^X. c 1 f ^fflV^T^-^ tt a' 

(3) SLMutt, mi ^^SPl 1 3 eRXfm4mncmi 2 6 eX^f^C^ti^l^X 

mzh. Bt^^ei 1 0 e tm^'^mi 2 o e h-eisii; ^nnt^, fifeo^^js^ 

«»J^(?. 15#.®M^Fu n cfZ^L, u = Func (s) i: LXBt-f-gfi 1 1 0 
eiiffi-f-^ei 2 0 e i:T-|5|i:fI=&^e>n§ J;^J3 LT^ <^;V^o -r^^drtDt), 
•G (s) ^^^L, G (s) A-e>a, K^^^-r^o 
•Func (s) =S:^J5gL. u = Func (s) ti-T'So 

(4) $?>13. SLI&ffiufi, miMtiCgPl 1 3 6^.1/^4 mSPl 2 6 eT^^ 

Bt-^^Bi 1 0 e 2 0 e tx'^cm^m^nm^j: 

V^/c^6. Bt^^ttl 1 0 eTb^^mUu^m^mWil 2 0 e CKMJ^^ LT ^ J; V^o 

•G (s) $r^^t, G (s) *>e>a. K^^^f-So 

•Bt-l-^Bl lOefi, SiJ^, SLi!cffiu=&, «-^^fi 1 2 0 e -vj^^f -So 

(5) a^ffiufi. Bg-f-^g l l 0 e tm.^mW:l 2 0 etxmcm^ 

eTb-ibm^mmi 2 0 eizm.mmmLxijj:\\ 

•G (s) ^^^L, G (s) *-e>a, K, u 1 ^r^fig-T^o 

• m^^m. 1 1 0 e SLMu 2 «^SB 1 2 0 e -^^Mf^o 
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•SLIgc^u^, u = ul xor u 2tiJ;«5 4J5fe-rSo 

(6) m^^Bl 2 0 ^IBt^iic l;6^m4Mt!cgPl 2 6 el^n^H^^ 
liEftta' ' ®Bt-^3^A^^^^;i>>^ai -y rJ'^rffV^ c 1 a ' ' (D\t^^:$CT$>^t^iZ 

1 2 0d^:I^Il:5^xyi7;^^^3cfc0^f^i:Ll:^cfcV^o 

-r^c*^*., 0 2 0 (D^a^^ntc^f cfc ^ m^^a i 2 o a ihi c^^ik^as 

1 2 3 dRO'ttt!^^ 1 2 7 d ?rfflVNT, J^JIT® .i: -5 x ^ LT 1) J; V>o 

(a) tJ^H^^^f =&fflVNT01Bt-l-:5:c 1 ^m-^LTa' ^^fig^^ (Xt^ 
y 2 5 2) o 

(b) s'=c2 xor H(a'.cl) ^^^T^ x "i^S 2 5 4) o 

(c) G (s* ) ^±^L (7>7" y 2 5 5) , G (s' ) *^e>a' * . K' , 
u' ^^^-r^ (XT^ y 2 5 6 e) o 

(d) a' ' =a' ;6^^S!:-r^;ei^^^-5;6>f-x y i^'-rs (T.y' y S 2 5 7) o ^ 

7. mmcDmm3:^ummo)mm4(D^t^ 
izm-^^^xmim^mr-^^s^^itLtzm^im^mr-^^mtj-r^^^m 

m%mMM.^^-9'^mm'smmy'-9\zm'^\^x^^\\L\.x^\(D^^ 
xuwk^m.m.'f-9\z^^t^^m.mM^^>i. mmm'^WL7'-9-^mm&^^m. 

fjteBt-f-'fL^^MT^-^fi. fjiemi ®Bt^i=^iif-'-^ii Buffer 2 ©Bt 

tittle T^'-^=S:^^-r -5) iufS^iS^i5C7=- ^ iifjiBm 1 
0 Bf X - ^ ^ © ^3 S o% N T - ^ fl tB^*li T^" - ^ C ^ 

T^l ©Bt^^ilx-^5r^^t-Smi ©Bt^^tSP^, fllH^IiEffix - ?rRlT^0 
2©Bt-t<b^^=&<ix, mm^^\tP<Mmf-9\%^ fjie^l cDBt-^i^«T-'-^i: 
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^ommizm-^\^^x^^^mmr-^izm^-r^^mm^m^}i. mmm^m:r- 

SB^ 1 a:)'m^^Wi^'-9-^m'^(D%M\z.m-5\^x^w^mu.'f-9\z.u^'t^^ 

WMMM% t: . mtUm^T-'- 9 - 9 H^o% ^ x ^^it LXm 

Bt^i=^<ix- ^ ^^^(Sc-r i: t T ^ J: V^o 

Buie^2 0Bt^<b^{*. mm%m^v'-9^^ mm^^^m.m.'f'-9^ 

%LXmmm2(D^^l'my'-9^±l^'ti>hlLXhX\^o 

z^x. mm.m2(Dm^itmt. mmm^WL7'-9\zmmu^ms.m.7'-9^m. 
mm^^im^mT-9\t. mmm\(D^^^mv'-9hLmmm2^^ 
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mmr'-9^m^(Dmm\zm'^\^xmm.^mmr-9\z^^-r^^mm^m.^^. 

r- 9 =sr^^-r 2 (Dm.^it^ t . mmm^ikv'- 9 ^m'^cD^G^mizm-^ux^ 
mm^tsEy'-9 tmMm^mv'-9iz^m-r^^mmmihm>t^mA.. mimmm 
7-^-9 1 mmwm^mr- 9 ^^-m-r ^m^^z. mm^mmr- 9^ii!,ti-r^o 
^iTc, T^^igtt, 'f'ib-^^i^ntzmmmf'-9izm'^\^x. m 1 ©et-t^itT-*- 
9 tm2(Dm^j'mr-9t-ibms^^n^^^im^my'-9^m^Lx^^m 
7'-9^iii:tjr^^^mm.7tmmxh'^x. mmm KDs^^^mr"- 9 ^mmu^ 
^^-9 izm-j\^xm.^itLx^mmv'-9 ^±i^-r^m i(Dm.^<t^t. mtm 
mmr-9 tmmm 1 (Ds§^^mr-9 ^m'^o^mizmrs^.^xmrnmrnr- 
9 izm^-ri>^mmm^^t. mmm2(Dm^j'mr-9^mmm^^mmr-9 
izm-i\^x u^it t X %mwiy' - 9 ^±f=SL-t ^m2 (DU^it^ t , mmmmr- 
9 ^m'^(Dmmizm':3\^^x^mm^mr- 9 ^mti^^mf'- 9 izm^T 
mmm^t^mx. mtmmmf'- 9 tmMmmm^my-'- 9 Tb^-^-r^m^iz. 

^tz^ 'f'isb-^xibntzm^mr-9izm-^^^x. mi(Dm^^mr- 

9 tm2 om^^mr- 9 ^^^mfii^n^^^it^mmr- 9 Lx^^m 
r-9^ti!,j:-t^^^mm.7f^m:xh'^x. luismi (Dm^j'mr'-9^mmum 
mr- 9 izm-^\^xm^<tLx^mmr- 9 ^±i^(.-t KDU^it^t. mtm 
mmr'-9^m^(Dmmizm'^\^xm^^mmr-9\zm^-r^mmm^^}i. 
Hfjtam2 ©Bt-^^ex- 9 ^fufB^^^Mr^- 9 izm-^^^xm-^^tLxmrnm. 
r-9^^^T=bm2o)m.^it^t. mmm^mr- 9 ^pjx'^(DMmiz&'^\^x^ 
BiEm^mr-9 n^mr- 9 ^mmpi^mr- 9 iz^mr ^^^mmm^t^m 
X. mm^mmr-9 tmm^mm^my'-9t^-^-t^m^iz, mtm^mr- 
9^^tt'r^o 

^tz. i'i!b-^^^ntzm^mr-9izm-i\^x. micos^^i-mr- 

9tm2 (Ds^^^mr- ^ $ n ^ ^^im^mr- 9^u^lx ^mm 
7'-9^tiitir^^^mmytmm.xi>'ox. mmm 1 (Dm^'^mr- 9 ^mmm^ 
mr-9 \z&^\^xm.^<tLx^wEmr-9 ^±^-t^m 1 (om^it^ii. mm^ 
mmr-9 tmmm 1 os^^if'mr- 9 ^nf^ommizm^^^x^mmEmr- 
9 iz^^-t^^mm^^^ii. mmm 2 ©Bt-^^^iT^- 9 ^mmm^^mmr- 9 
izm-^\^xm.^^t Lxm^^v'-9^±^r^m2(Dm.^<t^t. mmmm^r- 

u^r^p^^mm^^h^mx. mum£m.y'-9hmumLm^m.7'-9i}^-WL 
-rhm^\z^ mmp<^m7'-9-^\i!>t)t^o 
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u^itL-zm^^T-'- 9 ^±^-r^m2 (Dm^it^t. mtmm^r- 9 ^m-^co 
\^xm^<tLxm 3 (Dm^^mr-9^±m-r^m3<Dm^it^t:^m^. mmm 

^m.^Lx^^mr-^^iiiti-r^Pi^mm.Ttmmx^'^x. mmmKDm^j^m 

^^SEfiis^^^h, mMm2 0)m^'f'mr-9^mmM^wmr-9izm'^^^x 
m^itLxm^ikr'--9^^^-r^m2 (Dm^it^n. mtmmmr'-9^m'^(D 
mmtzm-:s\^^x^mm^mr-9 ^^.^^-9 tmm^^mr-9iz^m:T^^ 
^mmia^t. mm^mmr-- 9 ^mm^x^mmr- 9 tmm^mr- 9 izm-^^^x 
m^^tLxm 3 (Dm^j-mr- 9 ^^mr 3 (Dm^it^t^mx. mtmio) 
m^^mr-9 tmmm3(Dsu^'f'm7'-9i)^-'miT^m^iz. mtm^mr-9 

^tz^ 'f'ib-^x<bntzm^mr--9Ru^j>mmr-9iz&-3\^x. m 

1 (Ds^^i-mr- 9tm2 (D^^j-mr- 9 ^^^ms^^n^m^^m^mv-'- 9 
^m.^Lx^mmv-''-9^iiitir^^mmmn.mmx^-ox. mM^mKDm^^m 
r- 9 ^mMm^mr- 9 izm-^^^xm^it Lx^mmr- 9 ^±^-t ^mio 
m.^it^hi. mm^mm.y'-9 }immm\(Dm^'^m7'-9^m'&(DmM\zm-5\^ 
T^i^^SEffix - 9 \zu^-r^m£m.M^^ii. mmm 2 (D^^^mf- 9 ^mm 
^^^Mr-'- 9 \zm'i\^xu^i\:Lxm^WLy'- 9 ^±^-t^m2 (Dm^^t^ 
mtmmmr'- 9 ^m'^cDm.mizm^K^xmmm^mT'- 9 t^mv"- 9 tm 
tmmmr-9izMm:-r^^mmmiii^t. mtmmmmv'-9^mMi^Ammr 
-9 tmm^^r-9\zm^\^xm^<tLxm3(Dm^j'mr--9^±^-r^m 
3<D^^<t^t^m^. mmmicDm^^my'-9tmmm3(Dm^'^m7'-9i}^ 
-^■r^m^iz. mmPi^my''-9^iiiti-t^o 

^tz. i'Sb¥^^nrzm^mr'-9RU'j^mmy'-9izm'^i^x. m 

1 ©Bt^^iix - 9tm2 ©Bt^^iix - 9t-^msx^n^ m^immmr- 9 
^m.^Lx^^mr-9^tiit}-t^Pi^mm.7t^mx^'ox. tfriam 1 ©Bt^^M 
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zzx\ mm^mmm^mt. m-^cDisim^Lx. -y^i^^^y^y ^m^^m^ 
zzx\ mMmmmmmmt. m-^cDieimtLx^ mm^mmr--'S^ ^^tcot.^ 

zzx\ mmm2(Dm.^<tmt. mMm2o)m^j'mr-9himm^m^mm.r 
-9(Dmm&os^mmmm^n'^xmmm^i&7'-9^±sk-r^tLxh^\\ 

zzx. mmm2(Dm.^itmt^ mmm2(Dm^^mr--9^. mm^^mmm 
r~9^m^mhi Lxm\^^x^mm\ii^^:fj^izj:K>m.^itLxmmm^m:7'~-$' 

-9^mw-Lxmmm^m:r-'$^^^m-t^i:Lx%j^\^\ 
zzx. mum 2 com^^tmt. mtim2(Ds^^^mr--!7^mmm^^umv' 

- 9 x^.% x.xmtm^'^WL'f- 9 =&^^-r ^ ^ l t ci; v^<, 

*%0>g«, i^i6-^x.p>n/cl>Mllx-^^'SoH^T^:iCT^"-^^Bt-^'^bL 

-f-^bUT^i cDBt-f-i^iif^--^'^^^-r^iii c^Bt-f-'fbgp^, mtmM.m.'f-9'^ 
n'^(D^m\z.m-^\^x^^^m.m.^^'-9\L^^t^^m.mM.^^^. mm%m'^'f 

- 9 feBijIfi^^^lIEffix- 9 ^3^o'V^TBt^<b LXm 2 (T^Bg-f-i^^ix- ^ 
T^meOBt^^blfP^. fJIB¥3S:T-'-^^fJiE#^*iiT■'-^t3S-:5V^TBt^<bLT 
m3 ©Bt-ti^iiT-'- ^ =&4^-r 3 ©Bt-^ibSPi: A, lufeet^^x - ^ ti> 
fiism 1 cDBg^i^ilT-'-^ i:Mse^2©Bt-^^iix-^' i:I^JfB^3©Ht■^^ilf■' 
-^;6^6^^$n^o 
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mti^iiEmr- 9 ^m'^cD^mizm-^^^^x^^^mmr- 9 c^^-r ^^iie 

m-^^^^x^mm^mr-^tPi^mr-^izm^-r^Pi^mmiii^ii^m^. mm 
9%mtmmmf'-9izm':5\'^xm^^tLxmtm^:scr--9^±^-t^m.^^ 
^tz. ^^m\i. 'f'ii>-^x'bn.tz<ikmmr-9izm-^\,^x^:$cr-9^m^<tL 

mmm^t. mm^mmr-9^mm'ji:mmr--9\z^^\,^xs^^itLxmio)m 

^^mr- 9 ^±^-r 1 (Ds^^it^t. mm^mmr-^^m'^cDmmizm-^ 
\^xmm:^tiEm7'-9izmm:-r^^mmm^^t. mmmmmr-^^ttm^m:^ 
mm7'-9izm^\^xm^^tLxm2CDm^j'mr-9^^sZT=bm2(Dm^it 
mm^^v'- 9 ^mm^^mr-- 9 izm-^^^xs^^^tLxm 3 (Dm^j-mr 

mtm^mma. mMmio)m^j'mr--9^mtm^mr-9izm-5\^xm. 
^itLxmnmmmf'- 9 ^±^-r 1 (Dm.^<t^^. mm^mmr-^^m'^ 
(Dmmiz&^\^xmsim^mEm.r- 9 izmmr ^^mmm^^t. mmm2(Dm 
^^mr- 9 ^mmm^^mmr- 9 \zm-i\^xm.^\'c\.xmmm^WL7'- 9 ^ 
^^■t^m2(DW.^<t^t. mmm^mr- 9 ^m^cDrnmizm-^uxmrnm^m. 
v-'-9 t^mmr-^iz^m-t^^^mmiii^t^mx. mtmumr-^ trnti 

\^x}L\zwm\.fz^^\z^ i^^mt. '^^i^ 7.^ L.\z^\^ ^f^m^^^^xnf:^^ 

fz^(DX\ Ht^^/X7"A^3:teV^T, NT RUlS^^^MmX^ ^MiJ Mt^ :ij - 
-5 J; ^ l3 7i-5o 

8. -^(Di^CDMMm 

tjiis. :^^m^±m(Dnm(DMmizm'^\^xmmLx^rz^K ^^ma. ±mcD 
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(1) B^^^e*^ ^y^-^y h^^LT, ^m^-^^m^mm^mm-r^r^ 

(2) :*:^B^TfflVN^NTRUBt-l-«, $mt^:icm2 izmm(Dyi^l^li^iZ. EE 
SS (Efficient Embedded Security standard) :f]^(DNTRUm^'C$>^Xh^ 
V>o EE S S:^^0NTRUBt■f■^3oV^T^i. "EESSlConsortium for Efficient 
Embedded Security. Efficient Embedded Security Standards #1 : Implementation 
Aspects of NTRU Encrypt and NTRU Sign. Version 2.0 ." available at 
http://ceesstandards.org. May 2003. ^3i¥iB^3I£i^E$nTV^-g)o dO/cto. :i C 

Tit't(DmmiZ'o\^xitmm^m < likTizmmzmm-r^o 

^mz. Z(DJ:^rj:^m^hti:^^^iZ±S^-rtH:i. NTRUBf-^^f^tD 0 C E E 

(3) 31 yx>^yse#i/7:x Afi, iklz^-TJ^vizmi^LXijJiW 

2 0 buzMf^^Lx^^ho 
%:if\-Lxs^^^m^mm-r^o s^^mmtmrnmrnt^t. mw^^Lxmm^ 

Tv^i)o ^fi^eti, T^"v^;wi!^^^i5^=&^ftL. S« L/cr^'v' ^ ;u ileitis p>#Bt 

(4) 3i>7^y^y-9— A^e^Bt-f-^tti:tt, -^hf^-otzmut^hm^^nx 

h5:iettbT*30, >; K 1 7 0(*. ^i^MH^JS^ f St>*^ISM#^^ 
h^fSittTfcO, Bt-t^Bl 1 OS-t/m-t^ei 2 Ott, U K 1 6 0S. 
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mxi^. ±mo)^mmo)mmizj:y)^^n^<i:^izLx. m^mmRxfm^mm 
ii. ^mm^^^L. m^mmm. ::iyy'yym^^mm^m\^^xm^<tLxm^ 

^t:=i y^^ym^^sSCL. yy'yy^^iy'ryym^m^^xm^itLXs^^it:^ 
yy'yy^^^L. ^^Ltzm^it^yryymt^f&Lfzm^it^i yr-yyt^ 

m^mmzmm-r^o u^mmit. m^<t^yy'yymt:s^^it:nyy^yyt^^ 

mL. tt*ii^fflV^T. m^<t:::iyy'yym^m.^LX:=iyy'yym^±^L. ^ 

^Stycn y7">^yM=&fflv^-CBt■^'^b3 y'ryy^m.^LX:::iy'ryy^±}i(.'t^ 

(7) ±mz^-ryj^X&^tLXh^\\ l^tz. zn^CDjjm^:::! 

> tf i - ^ ^' ^ A e, 7i ^ V ^ ;b«-^-e^ ^ i: t T t; cfc V>o 

CD— ROM> MO. DVD, DVD-ROM, DVD-RAM, BD (B 1 u - 
ray Disc), ^ 'J tf, izmMLtz^Ot LT^ cfcV^o ^fz. :i 

n © f B^IK^ t3 f $ n T V ^ -5 tu IS =J y If i - ^ n ^ A X {± fj IB X V? ^ 

m^X^^tLXh<i:i\ 

^/c, *^B^(i, fjIBrj^f^-^T/o^-^AXfilutBT^'i^^;!^®-^^, 

■e2boT, fjIB^^'Ja, ±fB=i y tf^-^T'a^'^A^tBliiLT^^O, fjIB^'f 
i:^n-/n-tr-y -y-ti, lulB^ > e^. T^a i/^ Ati^Jgo TSjfp-T ^ LT^c^;V^o 

t , fj IB ^ n ^ A X Iff f B T-* 9)vm^^ mmtm^^ \zmm\^xi^m-t^ 

Z.}i\z^^. X{iMfB>^n^^AXtifriExi^^;l^«-f-$rfIiB^y h •7-^'^>Srjg| 
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(8) ±mmm(DmmRif±Mi^Mm^'f:n'f:tim.^^f:)^^LLxijj:Uo 

Although the present invention has been fully described by way of 
examples with reference to the accompanying drawings.it is to be noted 
that various changes and modifications will be apparent to those skilled in 
the art. Therefore, unless otherwise such changes and modifications 
depart from the scope of the present invention, they should be construed 
as being included therein. 

^-t^m^mm:BLi^m.^mmii. 'm<m^t,tj:tf^mm-r^'mmw^mmmiz:is\,yx^ 
mz^ 7^1/9 Mt^fitzm^m^k. Dv^Df^ifcDmmmi^^z^mLxi^m^zmm. 
mf^'r^mm\z^\^xuMxh^o 
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[What is claimed is:] 

^m^nfzmmm^itmm^m.^Lxm.^iy-- \^^m^±sS(.-r ^m^^^kn. 
mmm i Pimm±^m9Lhm-'0)y^mizj:<o. ^^^ntzmBm^i^'- vmt^^ 

^ n/cfjfSB§^'ftit^ $ nfcfiiBSBt^'fbtt^ i: \z.m-^\^-c. Hu tern 

3 i: ^ i^l^ i: -r ^ H^^* V 7. 7^ A o 

2. lufS^*ii^fig^«{i, $6(3, 
3 y 7" y ^^#-r ^ ^ . 

> X y =&^i^-r -5 Bt-^'fk^m i: A , 

±^^nrzm.^:nyf-yy^iiitir^iiitim9Lt^mx^ 

3 . n 3 ^{3^ e>n^ ;i ^ 75: < ^*ii?rffi¥cD^«-\g^ -s^t^M^^^fi-eab ^ 
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fjlfiy^^ > Ff^i#:^^^fflV^T, fjies-- Ffii#:^^=&Bt^<tLi:, mW^^WL 

6. mwm^w.mm-. 

^m\^x. ^m^ntzmmiy-vimz^j>m^m^<tTj\^=f')Xj.^mLx. 
±^^ntzmm^>- Fffi, ijte-^^^i' > F^fis.t/l^Jfeft*licz)v^■m;^>^ 1 u_hn 

7. mm^^m^^^mi. mMi^y-humz-yj\^\^mmi^mLx. mmm^^^ 
±^Ltzm^mti^^muy^-( y h^mRummpi^m^^^r^ 

8. fjiett*M^^^i3:{i> fjfsy^'^ y FfBs.t/Hfjfe^*iio^^cft^-c, fj 
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9. HfriB^^Het-^'fkT^i'r/'j XA«, NTRUBt-t^^^iCcfcs ^©-eab"?, 

luSBBt^'ft^l^fi, BUlBt2^WliHt-f-3S:i: LX(Dmm^^itiy- h'm^m^^RUm 

mwm^it^mt. mmm i Ht-^3S:s.tjffjism2Bf-^jt=&-^ti'fjfHBt^'fLit^=& 

11. HUi2:2:^MiiB§^'fbT;l/rf U XAfi, NTRUBt-^:^^{3=):^ t^T-abO, 

A C =1; D ^^$nfc:2:^^M^]®^^^# L, 

fjfBHt-^'ft^l^:^. mmm 1 8^-^35:^ LTOBiitBBt-^<b^liEfi#J®^S.l>*HUfB^ 
2 Bt tf Hu iBHt^^bit^ « -r ^ 

12. ffrtBfikcDi^^T^ur/y XA{i, ^®MBt^<bT;i^=f XA-eabO, 
d ^ f ^ it*©®H 1 H3fB«o^t*ii«^«o 

13. friBftfe0iil#T;ucf 'jXA{i, ^^ftfefi^^afDT^O, 
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14. mnmcDmnTjuzfvxAit. jnmT$)f9, 

z t ^!i^mtr ^m^(Dmm 3 \zmm(D^mm^i^'^mo 

zii^!!^wi.t -t^m^omm 3 titemo^^^ii^^^eo 

c: hi ^o^mtr^m^comm i ? izmmco^mm^^mmo 
-■^^mtm^mt-t ^ z huz j:<o . mm-f^^y vm.:BLUmm^^m.^±m.ir^ 

20. fIlfi^*M^^^B(i, $e>J3, 
3 y 7^ y ^^#-r S 1Z#^I9: ^1 . 

fulEi^M^IS(i> Sn/c fjfSHt-^{b 3 y 7^ y-/:fe^ft-rs 

21. m3^l3^P>ns:ii:>^j:< ^*li^^^e e, =fe ^ ^ -5 ^^mUic^ 

y F(I2tt/^^*M=&^^L, ^'^^ntzmm^'yH y Ffttt3«o'v>T, ^^$ia/i 
fjlE-y- Fifi^Bf-f-^bLX, et-^<bit^^«L, ^^$n/cHfjfSBt^<b«^=g:ii 

fri2^'h-ii;tj5!c^Bi3 ct s P^^m^^-:fim n n-(D:^m \z^k>.±]$. ^ntzmm 
a^->- FffiA>p>«-^-/7^ y Ffiist/^-f-ft^ii^^fife-r^#^*ii^^#^i:> 
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^ m *f -r ^ =&*ijm-r ^ fijf&r#^ . 

Bt-^^bv-- Kfl=&^^t. fjiSBf-f-'ftv'- Kffi^illWt, 

mm^m^mt. madm^itmrnn Lxmn^m^iti^- Kffi^s«L. 
i\LT)\^zf^) :xi.\ztm-t^<i^mmm.'^7 )vzf^) xastsslt, Buisa-^i:/- vm.^ 

wm-^nfzmm<tkmmii^js.-^nfzmmm.^^'7 y K^fi^:?rfflv^T, ^^$n 
fj&B¥ijm#^«, s«$n/cfjiBBt-^<b>'- F{iii:^^$n7tiijiBSBt-f-'fb>'- 

23. fjlS^MMBt-t'fbT^U:/'; XAS.t/HUlB:i^MSia^7>'W=f U >CA{i, NTRU 

^^t. ItrlBy^l' > Ffl;5-?jy^^ > Ff@#^^=&^^L, NTRUBt^:^^CD 
Bt-^<bT;H/';XA{3j:«9> fjfe:2^Wli#^^=&ISi: tTfflV^, fjIBv- Ffii#^ 
^■^m.^t ^tz}i^\zmm-f ^ ^ y Fffi#^^=&fflV^T, lufB>-- Fffi^^^=&B§-^ 
'fbLT. BijtSHt-^lb->- Fft^ LTHt^<b>'- FM#]®^=&^5feL. HUlBBt^'fbv- 
-Fffii:LT, fIiSBt^<b>'- Fffi#^^^i9l«L. 
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lulBi>Mii^^^$n/iHfjlB>^v^ > Kfgi:=&fflV^T, ^^^n/ifjfBS/- Kffit3 
^^MBt-f-<bT;U=riJXA=&rJgtT. ^MMBt-^jt=fe^^igL, ^^^S^tlTtfjIBv'- 
KfiS, fjtB^~7^ y KfBS«tB^t*M^7)V^■rn;^)- 1 li!>±f3. ^2 -;^fS]ttHt!c^ 

mLxm2mm^^±^ l, BijtB^liMBt^:i:^i/m2 Mt!i:fii=&'^trBifIBBt-^<b1t 

mn^ntzmtmmm^m^^^x. ^m^ntzmms^^itmmiz^^n^mm^jkm 

1 Jii.±i3, mt^^2-':h\^'&MWL^mLx'^^m2mwLm^±i^-t^mwi^h^^ 
^m^ntzmmm^<tmmiz^^n^mmm2mmmii. ^sz^ritzmmm.^m2 

25. mmpi^m^fscmma. mmiy- h^miz-y^m^mi^^mLx. m^m^±^ 
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26. mmpimm^^mmii. mm:f^ ^ > h^mRifmrn^^mcD^mzftpLx^ m 
fit A- ^ mtm^m ^ L , 

X. ^^^ntzmmm^iy- h^mizmmm 1 -^im^m^^mLx. m^m^m^ 
±^L. ^^Ltzmnm^mmmij^^mtm^pi^m^^sz-r^ 

27. mm'j>mm^^^t7j\^dt^)x/.Rzfmm'ikmmm.^Tji^:f')XAit^ ntru 

y(Aizj:K>±m^rLtz''^mm^m^^mnL. lufEv-- Kfe^-^v- vm^m^^ 
m^it7)u=f^)XAiz^<o. mm-ikmm^m^^mtiLxm^^. mmi^-vm^^ 
itLx. mm^^mm\i^^^iiLXfi^^it'>-h'm^m^^±^L. mm^^mmv^^ 

i^\z^y)^^:^nfz%^m^m^-^nm\.. 

Lfzmmmm^m^-^mt. Lxm\^x. NTRUBf-^:^^©«-f-T;v=r'j X2^\z 

28. lulB^^M^ifig^fiti. fjfBv- F{iiC-;^(^14M|gC=&JteLT, 

mn^fifzmm<^mm^±j^^rifzmm-r'y^y\'mhi^m\^x. ^ 
±]S,-^infzmmmEm\zm-^\^x^ ±f$.-^ntzmmiy- vm\z{ig(Dm.%T}v:d^) x 
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fzm%m.^^m.mz. Mie:2>^Mat-t<bT;urf-'jXA^j|LT, fjfSM-^'fblt^ 

fjfB¥ij»f^i^«, mmm^\\Mm.\z.^'^fix\^^wmw,\'^^-x^. '^^■^n.tz 

29. fjl5i5^WltBt^'fl:T;i/=r'J XAS.UfHfrfE:2rMii^-^T;l^=f <J XAfi. NTRU 
XAti J; f5^^$n/c:2>TO#JS^^^fiL, tufe^M*- e>^liEfii#:^!^=gr^^ 

Iff tSU 1 Bt^^ L T Bt^<l:=^liEfii#^^=&^^ L . rnt^W. 1 Bt-f-:^: L T © bu IB 

Bf)tBS«^l8:«, mBBt^<b^lE{fi#^^S.UffjSBm2Bt-t3fc=&'^tfHUtBBt-t'ft 

lutBi5^M^#^fi. fjIBSsmH^ LT, NTRUBt-^:^^®M^figy>'U:3-'J X 
A C ^ <9 $ n/cMli#:S^=S:IX# 

friB^WUm^as^, lufBmiBt-^:!c*^e>miHt^^^:«^^^fi)cL, mWL/c 

frfBMii#:^^=&®i: LTfflV>T, NTRUBt-f-:^^(Dm^T;Urf' J XAHJ; 0, 
MB^^M^#^{i, fjfB^TO#^^=&mitL, 
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m.^7)vzf^) XA^siLT, frisa-^v'- Kffi^&^^ss-rs 

33. HtjfBfifecoitmT^wrf XAti. ^m-e^D, Htrf2i^^^^=S:fT-5lijfB^^#T;u=r 
35. fute— :^f^teMIICti, iy a.mWLX^K> . 

37. mti^^m±^mm:it. ^y^yy^mmL. ±jj^^ntzm$m^m 
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^^^ntzs^^<tmm^mmt^mm:^y'y:^^ 
40. mm^mm^^zfa^^Aii^ =iy\^zL-9m^mK>-5smtjimmmm:iMm^ 
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42. ^ 3 ^ t3 ^ n ^ ^ h /cc < ft*M^fig^e;&- ib^mm^^i^fm^ ^^mmit^ 

m-^S/- Fffi*^5>«-^yv^' y FfflS.^/^-f-^*M=&^^S^^^*II^^S7:x>y 
:gfi$n/cH^JlBat-l•'^bitMi:^^$l^/3fJlBSB^^^b^t^^^3^^"v^T, mim 
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[ABSTRACT OF DISCLOSURE] 

m^mm i i o (DiL^±^^ i i za. ^±0^ t, m 1 wtsca^ 1 1 3 a, 

s ©MI&ffiG (s) >S:^^L, MMG (s) p>£LMu i:tt*iiK i:: =S:^i 

c 1 ^^t^-rso 

m^'^m 1 2 0 (DU^it^ 1 2 3 %mm^m^ f =§:fflv^T, m 1 Bt^^ c 1 

=lrm-^LTm-f-SLtScs' =gr^fig ^ 2 MUcSP 1 2 6 ti, «-f-gLi!t s ' c^Ml^fiiG 
(s* ) =&^5jtL, mikm.G (s- ) A-e,gLtScffiu' i:^*MK' i:^^^L. tfc 
Ml 2 7{i,£Lf5cfiiu' i:#t%iiK' ^^fflV>T, ^ 1 B:Bt-i-35:c 1' =&^i^t. 
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